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mlazemna Lx^Jl I^jo^I IXjo/-&o jo/VcJI ssjji^-1 




uO i a U OUOUjJt 1 


Ji2S &mi\ 



jy^jU^UI *iUi) 

jii; ^ij a ^ 1 o'i a > 0 Ou* /(x,) = a x f: H-»/? M ' V*V' 

.jii; aju / _1 ; /? ++ —^R / _1 v* V-s* ^ e ^J 

_ jUi iililb ^1 

^£] 


y fjjji&jJ i* X X = Log a y y = a* 


0 *-y 

**• * 

a (j-ytyi^U 


Log a y <=> t; = a x <fl£ o* j*kj 

a o-Vl 4*11 jSjj o' vw x (j<A > a ^U-5U y v**^ j*ll O' Z 

^*LijU> jin j o*m ^>b' jrij jvi o*?^' o^j^' 0 4 J*j y JAl ' J* 


y 

X 

= 2 X y 

y = 2 x X 

= Log 2 x 
y = Log 2 x 

2 

4 4 

2 

1 

2 2 

1 

0 

1 1 

0 


1 1 


“1 

2 2 

-1 


1 1 


-2 


-2 


4 4 




(DO D mlazemna LuJl I^jo^I W^o gu) iO/’^LoJI (±j>£>I 




















If jj&sa* 

A :/' -wdii! iit< nil ^al&i /JL* 


Exponentail Form 

AomiV' urtll 


Logarithmic Form 

4-itijjlc- yiJI Axi^ll 

S-2 3 

<=> 

Log 2 8 = 3 

1 = 3 -2 

9 

<=> 

L ° g >? - ' 2 

1=b° 

<=> 

Log b 1 = 0 

a=b c 

<=> 

Log t ,a=c 


rtia i .ijl*»UI dj^oiU U» US mSI 1JU* 

(1) 5 3 =125 (2) 0.001 =10’ 3 (3) 2=32^ 


125 = 5* 
0.001 = 10- 3 

*=-32* - 


J\z 


b =x «■ Log b x=y ■ u! Lr ‘ * 


Log s 125 = 3 
Log 10 0.001 = 

L og 3a 2 = j- 


-3 


dj^aiU ^LU* US mSI /2JU* 

(1) Lc^49 (2) Log^64 = 12 (3) Log 1C( 10000 = 4 


Jail 

: o' (> I 


b v -x o Log h x=y 

{1)Log 7 49 = 2 <=> 49 = 7 2 (2)Log - 64 = 12 <^> 64 = (V2) 1Z 
<3)Log 10 10000 = A 10000 = 10 4 


ami gal^ a (1-3) 

; 4 LijIjjl& jUl (jjdljit. ijca-i oUJi 

. <-&**!) tyul (2) . JJfr JS1 (1 ) 

: o^ o' Lw (3) 

x=y <=> Log b x=Log b y ,Vx,yeR ++ 

oU^ OJ* V*' Jcljill J41-, x,y e R** J*J b*1,b>0 lM UI (4) 

(a) Log b (xy)=Log b x+log b y 

(b) Log b (^)=Log b x-Log b y 

(c) Log b x n =nLog b x ,Vn e R 

(d) Log b b=1 

(e) Log b 1=0 


0 Qt mlazemna Lx^Jl I^x^jI IXjo/-&o f&o jO/VcJI ssjji ^-1 















te&oH ujU^UjJt f 


c Log b (xy) * Log b x.Log b y 

•‘-”“- |X y'*bS'"" 

*Log b x n * (Log b x) n 


a fi, A,,uxtf i l2 4wh & 

: <&a)W 

jUlylC-^m «5P| j& CjUalUL# 


alki&M $£$■! Iaa2 (1-1) £#jU2 ^ (3) y^fsSsAll tt*X 

Log 2 {17/5) - Log 2 (34/45) + 2Log a (2/3) = 1 S **21 / 3JU# 


(U&fcfctf*4£ l&* gwtf I |f >**&! |l £4ti(f Wf i&Ua m l Mm > 

2 (|jU-^s saja jk jjJail 5«aJ chUVI Uftfe ; Jail 
AmIaA\ CjL»44jlC-^i -ifrljS (3^ .'. 

Log 2 (17/5) - Log 2 (34/45) + Log 2 (2/3) 2 : ua - >kJt 

, usjkJl 4>» j^iVI 2 4fc*3j ^1 o- 4 *^ 

,34, 


L.S=iog 2 ( 

=Log 


17 V/~i 
2V a5 X 9 45 

0 /I >M> 


—- x x r —-7 = Log, 2 = 1 = R.S O^VI jJjM 
JB JB ^4 
2 


j* /4ju« 

(1) Log s X = 4 (2) Log x 84 = 6 (3) Logg1/125 = X (4) Log x 343 = 3 

(1) Log 3 X = 4 4 X = 3 4 4 X = 3 2 .3 2 = 9.9 = 81 : J^l 

{81} = cM £- .*. 


(2) Log x 64 = 6 «# 84 ™ x 6 ^ 2® = x 6 

4yJljVl 4Ls|jC« 64 >W*ll JLu jl 

.\X= +2 JJC o*VI OV ?2 IJU3 

{ 2 } = s- 

utf »>ja L&iU qAauH c$ ^ { 2 } = J 3 ^! t JL&1 

b>0 {-2 } = iM <>&t 



© j) O mlazemna LjuJI \&±&>\ Lo/^Lo go xi/^LaH (±jji £>1 







(3) Log 5 


jU** >fejl / ULftft iU^f 
1 „ 1 


126 

1 

575.5 


= X o 


125 

1 


1 

5.25 


= 5 X # 

=5* 4 5" 3 ~5 X 


x=»3 


{ -3 } s J 3 ^ 5“* 


(4) Log x 343 = 3 
x 3 = 343 
X 3 = 7 3 

X = 7 0A>1S ^**^1 jM iiW 



343 

7 

49 

7 

? 

7 

1 



(2~) = (2.5) (-) Jill aaall J& /t /5JU 

2 4 ' “ 

(1) 4ajj jlPj] (0.01) 44*11 4a. /us 

(2) o-USU 1 .util Os, / £ 

: Jit 


X = A*» tA£ (1) 


Log i X= 2 — •* 

2 

4 

1 - 1 11 

X ss {— )2 * X = 4 * X = 4 = 4 

'4' (22) | 2 s 32 


(l= (J-4 <|V 1 4.1*1!) 

Log x 0.01 = 1 

0.01 = x 1 *¥ x = 0.01 ' x = cjisjij (us) 

Log 2 1 =X 

■* I = 2 X 7* = 2 X x = (£) 

8 2 

4 2~ 3 = 2' 

* 4 x = - 3 


. di^jLuu <JliLuiLwiVt m jLy&i yl 


© j) Q mlazemna bjl labial Uo/^Lo go xi/^LaH (±jji£>1 











ga*<#yiiifas&faaU wjUtfUpi 0 


1 Irk 




(l—'l ) q^\A£ ijj J * > " 


(aJLog^O.OOOOl = X 


(b)Log x 16 = ~4 


■ IsA# ^pld X 4AiS§ |*l | 

fc)Log 10 x = 5 

; Jati 


, . O.OOO01 
{3) - .1 - 


V 1 

= 10 x •»-— 

100000 

K 

O 

v* 

1! 

* 

to 

I 

O 

T“ 

~10 x 

4 

x ~ ~ 5 

*5* 2 4 = — »§► 

x 4 

2 4 ,X 4 =* 

1 

*4 

X 4 ■ 

1 

2 4 

4 x 4 = a -4 

V x = + 2 " 1 

4 X =100000 

X = 

1 

+ 2 


X - 

1 

2 



W 5 S 5 $S? $** Kf 5 S 2 K £» tSS*. E?S 


ijfej |2| 


(a)Log 1(J 10000 = 4 fb)7 3 =343 (c)Log s ~^ = -2 (d)(0.01) 2 = 0.0001 

i£§ 


(a)IOOOO = 10 4 (b)Log 7 343 = 3 (c)^ = 5 2 (d)Lo§ 0 Q1 00001 = 2 

26 <JI * 


: JaH 


4UA y*ij a>0 ^kA c y=a < x=a Jss!. kdU j*§ aliUs 


/jaii 


(a) Logjx + y)* Log„x ■* Log,y 
Log,(a+a) * Log„a + Log.a 
Lcg B 2a 5* Log.a + Log.a 

Log a 2 + Log.a * Log.a + Lo@ a a 

0.3010 + 1 *1+1 
1.3010 * 2 


(b) Log > (x- y)* Lo0 « x 


<-og a y 


Lo9.(a-a) *!£!!£ 


Q zft. 


© j) O mlazemna LuJl \^ajsii\ IXty&O -O/^LoJl s±>j£>-l 











4 iisS 5 * ^ 




5,1=5 


am atHMfe <m sss '*» a*? *S3 ass m* ®k ssstKnmDe sss ®a sis* aa» m* ex ms # 


(b) 2Log 10 8 + Log 10 125 -3Log 10 20 
= Log 10 8 2 + Log 10 125 ~Log 10 20 s 
= Log 10 64 + Log 10 125 -Log 10 (20,20,20) 



64,125 

20.20.20 

1 = 0 fa 








WaMssils^s 


©OO mla2emna IsjO^I IXj 0/-&0 ££ JO/VcJI SiJJl^-1 





gjAlf/ ukMI uUi^Upl V 

(c)Log a (x 2 - 4} - 2Log a (x ~ 2)+Log a 

X+4 

^ Log a (x 2 - 4)-Log a (x - 2) 2 +Log a --y| 

X+2 




Log a 


(x 2 ~ 4)(x - 2) 
(x -2) 2 (x+2) 


lea 
“ 3 


bog a 1 


= Log a 1 = 0 


(a°=1) Su^,UJ 



Log 10 3=0.4771,Log 10 2=0.3010 : $1 fit W* JS a* (5) 
(a)Log 10 0.002 (b)Log 10 2000 (c)Log 10 12 

2 

(a) Log 10 O.OQ2 = L °Sio 

»#Log 1 o 2 - Log 10 1000 0.3010 - 3 =-3.3010 

, AjJ***!! CiUuL}jl£> jU (lHuitjJ Aifr * 

uj&j (“3} i> 6i% ^ uLS 3.3010^ 

, K&x qa JtJxil (A\S lil Laol j iisd! f Hjl (^u SJjliil (3^* J^klt i^sj , s-JLwlU 

uJUaJU (3 j% O' ^3 <J^' 3* 3010 ^'jl.3010 # 2 

viUib .6990 2 2^4 £>]| (0.3010) JjU-11 ^ ^ 

.*. 3 2.6990 d>* j^n V uL5 ^jaSaII J*aJ Os' => —2.6990 

-2,6990 + 3-3 = “3.3010 : t&k 4^' j**3W 3 £>3 j 3 

(b) Log 1o 2O0O 4 Log 10 (2x1000) ^ Log 10 2 + Log 10 1000 

4 Log 10 2 + Log 10 10 3 "#* Log 10 2 + 3Log i0 10 Log 10 2 + (3x1) 

■» 0,3010 + 3 •* 3.3010 

(c) Log 10 12 

4^§f «wjb / JaJI 

Log 10 12 = Log 10 3 2 2 = Log 10 3 + Log 10 2 + Log 10 2 

= 0.4771 + 0.3010 + 0.3010 = 10791 


© j) O rnlazemna bjl \^ajsa\ Uo/^Lo go xi/^LaH (±jji£>1 







jUm j4 ! / aUef 


A 


4 


Log 10 12 =Log 10 3.4 = Log 10 3 + Log 10 4 

= Log 10 3 + Log 10 2 1 2 
= Log 10 3 + 2Log 10 2 
= 0.4771 + 2(0.3010) 

= 0=4771 + 0.6020 = 1.0791 



AJkJk 


: 5^2! ttfrUM (6) 

(a) Log 3 (2x -1) + Log 3 (x + 4) = Log 3 5 

Log 3 (2x-1 )(x+4)=Log 3 5 <> gi> 

(2x - 1 )(x + 4) = 5 
2x(x + 4) - 1 (x + 4) = 5 

2x 2 + 8x - x - 4 = 5 
2x 2 +7x - 4 - '5^ 0 4| 

2x 2 + 7m 9.*= 0A J:^4la!!il!l 

(2jc + ^(y 

9x-2x=7x: 

ui ^ jf 

either (x-1)=0 *§*’ x=1 or (2x+9)=0 2x = -9 x= — 

2 

. JaJ! ufijsu (x+4) 3 (2x-1) J4L* X £¥ x™— £>1 JjwV 

2 

Log 3 (2x-1) + Log s (x+4) = Log 3 5 AA«s>VI Akstjudl uy£2 

Log 3 (2.1~1) + Log 3 (1 + 4 ) « Log 3 5 


r- ~ - “ 

9=9X1■ 



| 4 ; 2 x 2 = 2x.x-' 

2x i j 

t; 9 . ;,4' 

■l -%4 


i® 

i;,f •;■. 

-4x~ 

2x=7x : .4^“jVi -toJl 


Log 3 1 + Log 3 5 = tog 3 5 [Log s 1 o 1=3° ] 
0 + Log 3 5 = Log 3 5 {., Log, 1=0 \ 

Log 3 S = Log 3 5 


Log 3 2x1 


9 N ‘ 

'2 


1 + Log 3 | + 4 | = Log 3 5 


. tM c3^ x=1 


1 

Log 3 (-9-1) + Log-1 -4— + 4 ) ~ Log 3 5 

JL 

Log 3 ( -10) + Log 3 (-~) = Log 3 5 

{ 1 } = JaJI ^4 ... 4J ^ i-auai . 1 *]) <#. cM Jiau v x= z® ■ 

2 


O mlazemna b^J[ I^jq^I IXj0/-&0 jO/VcJI ssjji^-1 






































^3U>1f^Usli umU H 

jMdl (j$ jM 44^1 4 sM £* ijj4l 4&tjl® ** 

. . 2x -1 > 0 *# 2x > 1 ■# x > — 

2 

x + 4 > 0 “>• x > -4 

set of solution = { x:x>-4} n{x:x>^}={x:x>^} 

* * 2' 2 



{ x:x>~ } Cy^ x=1 yV { 1 } = &* .*. { x:x>~ } tM £* v 

2 2 


(b) Log 2 f 3x+ 5 )-Log 2 (x-5) = 3 


« 3x + 5 , 

Log ? ——- ~3 


Aiuii AiU AjaujIpj] 4j|J £> JjaJ 


3X+S _ 2 3 


3x4.1* 

4 =8 *#■ 8x - 40 = 3x + 5 

x -5 


x - 5 

^ 8x- 3x = 40 + 5 «#> 5x = 45 

•#> X = 9 


5x _ 45 
5 5 

{9} cM e* ■•• 


(c) Log a | + Log a - Log a + Log a 12 = X 


, 8 5 12 132 

*""'5 86 1 1 121 


Log. 


12 


121 


11 132 

Log a 1 =X 
1 = a 


X ■* Log. 


12 

11 


11x11 

11x12 


X 


1 = a w = 
/. X = 0 


a' 


{ 0 } = cM* 


(d) Log 10 (3x-7) + Log 10 (3x + 1) = 1 + Log 10 2 

os *!3 j 10 y"WiL Ad4A4jjlc>_^i OOsil 

Log 10 Z = 1 ■# Z^IO 1 * Z=10 

Log 10 (3x-7) + Log 10 |3x + 1) = Log 10 10 + Log 10 2 
Log 10 (3x - 7){3x + 1) = Log io 10 x 2 
(3x - 7)(3x+1 ) = 10x2 


Aj*«! 4J!i (Jl Jjau 


■a jl 4j0a.il J&J J&aJ 

10 ii*il jA ^feuLil C> 


© j) O mlazemna LuJl \^ajsii\ IXty&O Xi/^LoJl s±>j£>-l 











jilM \* 

3x(3x + 1) - 7 {3x4*1).= 20 
9x 2 + 3x ~ 21x - 7 - 20 = 0 
(9x 2 -ISx - 27 = 0} x - 

x 2 - 2x - 3 = 0 
(x - 3)(x +1) = 0 

either (x - 3) = 0 ^ X = 3 or x + 1 = 0 ■*- X = -1 

Log 10 (3.3 - 7) + Log 10 (3.3 + 1) = 1 + Log 10 2 (x=3)4tfL»Vt JbJ 

Log 10 2 + Log 10 10 = 1 + Log 10 2 

Log 10 2 + 1=1 + Log 10 2 ”#> Log 10 2 + 1 *#> Log 10 2+1 Jfe* X=3 

Log 10 (3(-1}~7) + Log 10 {3{-1) + 1) » 1 + Log 10 2 (x = 

Log 10 ( —10} + Log 10 ( — 2) ■5^1+ Log-iQ.2 j^*ui q)i (X"*"1) 

- , sLAc-I dijawusa^j Ui Ctl £yi i^a»f^^Lwt? j^2L®j yill •—1 <Z. ^j^jtc-^1 4J 


{ 3 } = JaJI gu 


Decimal Logarithms <up&Ui qU^dU^I (1-4) 
b=1G 'yip uij*2i«i £Vij b#1 <■ b>0 c>“L-4 {$*$ U«jJ (jS jJaui 

. 6** {10) ch^I Ac- yk. jiil Aj (Common Logarithm)(£j4«il ^Ljlc-jiJ!) 

, Log / V? 4 **^ Log 10 / 

. Log 10" =n (J& &*•&*•* 10 jS& yl Ua jA*J1 q^j 

| N 

-- i 

4 

3 

2 

1 

U 

-1 

-2 

»3 

-4 1 

mm®/ wmsmmmzm 

-4 

* & * 

.i 

Log 10" 

K sa » 

4 

3 . 

2 

1 

0 

'1 i 

-2 

-3 

10 4 =10,000 - 

10 3 =1,000 -- 

10 2 =100 ---- - 

10 1= 10 - - 

10° =1 - 

10- 

10 

10’ 2 = ~ — - 

100 

1 

10" 1 = —-— ---- - 

1000 

1 

10 =— — - - 

10000 

———-*► Logl0,000=4 

-* Log1,000=3 

-► Log100=2 

-—-► LoglO^I 

- y LoglssQ 

—--► LogO.IM 

-_► Lcjg0.il —2 

-:——► Log0.001=-3 

--► LogO.0OO1=*4 


.0 mlazemna 1x^)1 I^jo^I IXj0/-&0 jO/VcJI s^jj^-1 


































OL^UjJt ^ ^ 

Natural Logarithm jy . s > JaJ > (1-5) 

^Jjiiiu ^VIj(IO) u-LuyVI ylc (1-4) 

""e"" Lf^iLuil >1 iliLujjli' >1 


e= 2.718281828459045 
lim(1 + -r 

n— fj 

lim(2 + (—) + ... + — ) 

"-*» z nl 


j' 


4£ilbj L_OQ e X >4^ i-u£2j <UauJal1 i>'j 6—2.71 828 

"Log" <^>*1' 0 6, ja 4 ^ "In" 


y = Inx <=> X = e y <jlc- Jwaau e b LH*L«VI UljJ jl (1 -1) O* 

l&a/U 

|lne x = X Vx € R ++ | 4-i>* 1' CiLujjti-jUl JftljS u* 43 CjUL» jcIjS 


( 1 ) 


Log b x= 


Inx 


Ine* =xlne 

=x(1) jM 

=x 


— 

t nn 


j— jVI ui>l l.S : iittWI 
(ln e e =1) 

O^Vl d>M R.S 


Inb 

b>0,b#1 


, Logx 

L ° 9 ‘ X= L^b 
^UuVI JyJ£ iJfrli 


( 2 ) 


] 


:4M! 


*Log b x 

y=Log b x ■* 

Inx = lnb y 
Inx = y Inb 
Inx 

y= i^b " 


^uuVI t-«>11 

x=b y .(1) : O' » 

(1) > 4fcUJI » g*>3l <*»! JiU 

(<iUu»t Jfr'jS <> (2) fij 
j^jVI ui>ll 


0 mlazemna IJ14 JI IXjO/-&q f&o jO/VcJI quj^-1 































juM j&jt / iu^’l jUIaI 1T 

Log, 15 Log, 15 

_!_+_!_i_ + _L_ 

Log 3 15 L.og s 15 In15/in3 !n15/ln5 

1 + 1 1 1___ In3 In5 

Log 3 15 Log 5 15~ln15 + In15 “|nl5 + ln15 

In3 InS 

_ In3+ln5 _ In3.5 _ In15 
Ini 5~ln15~ In15 _1 

(f--M 




M w / JLU 


LjjJa A-a—SJ 1 : JaJI 


(a)lne (b)lnl 

(a) Ine = 1 

(b) Ini = 0 


(ln„e * 

^ ( ln e 1 * §||S||t|: 


: 


i ij 


*/ ju* 
: Jail 


(a)IO 2 * =200 

*2xji 


Log 10 10 2x = Log 1( pO 


(a) 10 2x -200 (b) e 3 *” 1 rr _ 



^ : Jail 


;j--:z:-:::: : : :j: 
... - 


2x Log 10 1|;| 

2X " Log 10 


•fsE:\ 3 ' 


1x100 
10 2 H 


2x = 0.3010+ 2 x 1 
2X = 2.3010 


=* 2X = Log 10 2 + 2Log 10 10 

2 3010 na.com^Qttl 

* X = —* X = 1.15 


(b)e 


3t—1 


= 2 


lne 3t_1 = In2 


(3t-1)lne = ln2 

3t — 1 =ln2 

3t = 1 + In2 

t _ 1 + In2 
3 


t — 0.56 


uA>^' : JaJI 


4 u jfr .-Vx ! W ft 


mlazemna IJ14 JI jO/VcJI ssjji ^-1 



























































tJbatt 1 T 


, 4iiA^iAi-lI t n^A 

MUlf km $u,,^ 


4 jJu£ o«jilw cjVI , cjU%ie. jUi £iitjS (jkeuj ^jjJi«J! CsULjlfr jU UiwijJ Aj 

. Lyi^i! JiJt&VI AwV (calculator) 


, ^ 

: Ategf / Iff 

(Log) (I) 

, gutHl j|JbJi Log ^2& JsLJsu ^2 ^as-diS JJail uu&a * 

: AA*J ifasllfiiif 4iJj /I Jtt* 


(1) Log7 (2) Log13 (3) Log0.08 (4) Logl.5 

/ JaII 

0.84509804 = g2UJ! Log ^7^(1) 
Log 7 = 0.134509304 <*i 
10113941352 = g3UH Log 13 (2) 

—1.096910013 = Log 0.08 (3) 

0.176091259 = gSUJl Log JaLAS 1.5 (4) 


((Ln)) cjUuj&jiii 4iu (<-i) 

g2UI! j^isul Lll £w£aS! Jduku .SisJI <~4£2 * 


: >1$*J 4jrtlliif 4*11 /2 jy# 

(1) Ln 7 (2) Ln 13 (3) Ln 0.08 (4) Ln 105 

/Jail 

1.945910149 = g3Uli Ln 7^(1} 
2.564949357 = g2Ul! Ln 13 (2) 

- 2.525728644 = g3UJ» Ln 0.08 (3) 

0.405465108 = ^Ull Ln ^2 1.5 ^ ( 4 ) 


© j) O mlazemna LjuJI IgA^ol Lo/^Lo £« .e/VLJI t±j>£>l 







jliw jt jl / iU 


St 



jfcfar fif >4X ? ilkyj / hM^ 

4jj4iauf Cjj.Aljjig’jJJl 4ibk |i| 

((«.. 4 uj%j 2ndF / Jc. MJsy ^Jh&Al! .u»j) a%j‘u&j] um * 

. ojik^H jy*J! jfisua Log 4^ -k*-^ 


: && bjiMl (jrfil UMA jUrfl % toteJI «l @\*a**k /3 JU# 

(1) 0,84509804 (2) 1,113943352 (3) -1,098910013 (4) 0,176091259 

/ J»II 


7 j*M Log ^^3 ^ 2ndF 0.84509804 (1) 

13 = 12,9999999 J4% Log M^^2ndFM^i a ii3Q43352 (2) 
2ndF $ 0.096910013 R 40.096910013 4 ^ □ (3) 

0.08 Log ^ 

1.5 Log ^ 2ndF 0,176091259 (4) 


(3) J&* 5 * ( 1) On 


{{Ln)) diUlyifrjllI 4 Ja (t-i) 

uyik*l! jfkja Ln JaiJaS ^ 2ndF C 1 ^ 4 ^ ^ 45 WJS JAJ! 4 jjI&jJ * 


: <^a ^A*4iti ymtdjs§i *!**& ^uuii *» ,/4 ju* 

(1) 1.945910149 (2) 2,564949357 (3) - 2.525728644 (4) 0,405465108 

/ <jAif 

7 Ln ^ 2ndF 1,945910149 (1) 

13 ~ 12.9999999 Ln r‘ 0 ^ 2ndF -LiuiaJ £ 2,564949357 (2) 

2ndF ^ - 2.525728644 0 ^ 2.525728644 4 ^u 0] M^u ( 3 ) 

0.08 Ln <£ 

■ 1,5 Ln 2ndF ^410.05465108 (4) 

© j) O mlazemna LuJL bbo/^lo £0 4 /UaH <±>jiD-l 







f ttmfttd&i} I W 



(^wabJi dluJI 



L0Q4 3 <fa0Hfc& /1JU^ 

y^LwiVl SjfiitS / Jfl4| 


Log 4 3 = Log3 / Log4 = 0.4771 / 0.6021 « 0.7924 


Log? + Ln5 *a*i ja 12 J1A# 

t Jftif 

Log 7 = 0.8451 Jau 
Ln 5 = 1,6094 

Log? + LnS = 0.8451 + 1.6094 
= 2.4545 


Log 5 16 - Log g 2 = Log 5 16 / 2 

= Log s 8 u*L*VI 
= Log8 / Log5 ~ 0.9031 1 0.6999 
= 1.2903 


Log 5 16 - Log 5 2 a* 1 3 jy# 

/ Jftfl 


x = (1,0S} 15 ***a a* /4 Jtt* 

/ Jail 

^jkli LiU x * (1.05) 18 

4iHi alAiLwiL Log x = 15 Log 1.05 


Log x = 15x0.0212 
Log x = 0.3180 
x = 2.0797 


3>A t jo-,j jwL2w 4jyk> 8.0 (sJUJI j«U (50>! 2u«?jS *)A wu4s» 1995 Ji /5 Jit# 

iilkl! (jw 0)6 4 ^ j»*j 6.8jU*uj <> sij>! Ji 2001 ^ ^ t£j»l 

/ Jail 


R - E-30° _ 30 8 0 
E • 30 6 ' 8 3Q 6 " 8 

R = 30 8 '°~ 6 - 8 = 30 1 2 
LogR = 1.2Log30 

R ss 59.2 (R 4»<ua daJ AjjJuJI LowtaJi 


.0 mlazemna IJ14JI l^jo^al Ijyo/'&o jO/VcJI ssjji ^-1 












j'yyyi j&jl / Jkfew *f! 11 ljjL^BuS 

1 «i i 141 i 15 < IS; slfArSiU Mr 0 |JlA# 

i m 

^/Cx i )(X 2 )(K 3 )....{X n ) = 

M = ^13Ml’4j|15M16| 

Log M = 1 / 4 [Log 13 + Log 14 + Log 15 + Log16] 

Log M = 1 / 4[1.1139 ♦ 1.1462 + 1.1761 + 1.2041] 

“1 /4 x 4.6403 
= 1/1601 
/. M = 14.458 


3.2 x 1£r I j | .^1 && I 


PH * » Log(~H + "l 

L. J -i. 


- Log 3.%xq« 

Log3,;2 +4" " 


fiM! **|f /T JIA* 


/ Jftl I 



= - 0.5052 + 9 
= 8.494 


'^#jl %2 laljdfi 4&§**d 4niSkjg§ kidlM jU*i4 |2) ski /8 JUi# 

(10) ^yy 4*te <J*aa*«t W 

/ Jftfl 

R ~ ffj e nr jA SS^tilS fejUto, 

&biuJi ,i3& ~ n i s^ULls ss f t ^LaS! ss ^ &ua. 

R = 2.000.000 X e ?5 » x1 ° 
oAM Ln ^4 R s 2.000.000 x e 1/s 

R = Ln 2.000.000 + 1 /5 
= 14.7087 
R™ 2442805 


©O O mlazemna ls4J^£)l W^O g4) JOf)bo}\ &*£>\ 


















































i&i (JmJ ukMijJt 1 ¥ 


, 444 ^^^! * 
.ymmmmm mmmmm 


( 1 ~ 2 ) 


(a) Log 10 8 


(a) 0.903090 


(c) 5.298317 




fa) Log z 52-Log27 
(a) 4.259076 


Fx-991 ES j \> Casio ^ JaM £ a*j&L4) a^Jull 

(b) Log 3 15 fc) Ir§200 <>» JS 4 ft*§ 4 % (1) 

^ .,wkj! Log :; 4 a 4 ^ : (Jj 0 M 

es ^2 ^lauJ II JUfcSl uu£! 4 Log * 

- e 5 8 ^ Log fa) 

= £ Log(3) 4 04 LogflS) (b) 

(b) 2.464974 

. cr «u 2 V log 4%us .tie 

= 4 200 fS In (c) 

(b) Log33+Log 8 33+!n33 4 * ^ M a*(2) 

= ^ Logf27) ^ 0 fS Log(2) ,4 0 ^ Log(52) fa); 

jptel ^uu2^ log <|¥ 4s& 


6.696486 = 4 In(33) ^ 0 4 s t-og(8) 4 [0 £ Log(33) £ 0 <4 Log(33) (b) 


(to) (1.02) 


10 


,># JS hkd a* (3) 


(a) 16.209317 


(b) 1.21899 


(a) V(65.26) 2 
shift (a) : JaJ! 


ts *£» as an can vni few ^ ;*« && 90s m 


(b) e 3x+1 =17 


fc) (5){2 X )-4' ! ' X 


(a) !nS x =fn26 


xin3 = In2© «■» x= 


2.965647 


In26 

ln3” 


44UI1 detail Jfr (4) 
(a) 3*=26 
CjULjIpjIIL ; Jfljf 

4wu^taJi ^J&Lu<t 


{2.965647} = $<* ° 

o 


© j) O mlazemna LuJl IXty&O £a Xi/^LaJl s±>ji£>-l 









(b) e 3x+1 =17 Ine 3x+1 “ln1' 


3x+1=In17 


3 x 


{0.611071} 


(c)(5)(2*)=4 

4 (5){2 x )= 2 2(1 ~ x) * 

(5)(2 x )=2 2-2x 

(5)(2 X )=• 

L ■* <5)(2 x )(2 2x )=(4) 
2 


■* 2 3x = 4 

5 

^ 2 3 x ~0.8 !ii2 3X ” 

=In0.8 

3xln2 = in0.8 

■# x!n2 J = In0.8 


XlnS = Sn0,8 

* X = -°- 8 - 
in3 



x=0.107309 

{0,107309} 25 Jail 


10,11,12/13,14,15 


: 4&JUaif Mr (5) 


^(x 1 )(x 2 )(x 3 )....(x n ) 

3.569657 =43.5696=43.57 

M-Vl 0x11x12x13x14x15 =4: 

1 1 

III 1 • - — — + ——-- *r !- 

1 - 1 


i $%k 


+ 1 1 
Logabc ’ Logabc 
Logb Logo 

It, 


| Log a abc : 


Inabc' 


*a + L °8 b + Log c . = Log a +Log b + Log c 


Logabc Logabc Logabc 
,Logabc 


Logabc 


Logabc 


R.S 


/’|S»A4 fli 3 

***** » V 


49 

(b) Log — +2(2Log5+Log6| = 5 
w 

46 

Log — +4Log5+2Log6 
, 40 . 

=Log ~-+Log5 +Log6 


wJi jiail 


40 

: Log ^ x 625 x /6 =Log40 x 2500 


=Log10 s =5 : 




©OO mla2emna jo/VcJI s^jj ^-1 























uuaiii aU«?UjJf \ % 

Log b a=— CM a = Log c b 
ao 




_1 ___ _1 __ 1 _ Loga 

ab Log e b*Log a c Logb Logb 

L»og<c ' Loga 




b = Log,c gB &i (7) 


Log b a= ^ J-jV! UjUl 
Logb 


fc£>kfclt — ijjjfil! .’. 


2.5x10" 7 o*Hf J} [>*S>yil 4®M* ] [ H + ] (8) 

(ph)'*J ftijJI Ap 

Q^m\ 

PH=-Log[H*] 

~-Log2,5x1(r' 

= -[ Log2.5 + (-7Log10) ] 

= -[Log2.5-7] 

= T~Log2.5 = 6.802060 AowlaJI 


«a(^iM(6) 6M| 2.5% tejsM hiMi jUia R = me”' r ^j4f &A&II g$tii (9) 


R = me n,r 


: Ciy&\ 


-...±JEL_. X 6 

R = 1,000,000 X e 1000 

150 

R = 1 , 000,000 x e 1000 


3 

CJn..M Ln ^ R = 1,000,000 x e 20 

LnR = Ini,000,000 + — 

20 

= 13.965511 

= 1161834243 
= 1161834 dirtnar 


© j) O mlazemna LuJI \^JX£l>\ £0 0/UoH 











C («lM| &g*H 4Ml!) 10 *£**££ 4taii g&Ui *§>** &* (10) 

(/ -> velocity )(speed ) «>*!!. (50 see) 4 jaU Jl#y«sf »>#]§ t 4 ^/^ 3,5 

S = - G.0098n + VLnk 
S = -0.0098 X 50 +■ 3.5Ln10 

S = 7.569048 km/sec »j*ij Sj^ L$^\ a^bJj 


2 ) Log 


a 


1) Log 


( fli \ 


v by 


\2 


4) Loga 2 - Logb 


3) LogC^ll" 


<UH£lf jptiM Jjm d (11) 


2Loga ; 4!Logb jmi 


: Jail 


2Loga - Logb = LpgarjHfil^b 

nJIls 




5afV|;| 




jWU# 6 ^#)‘( 2 ) 


^‘->>J J* 4.9 (^UJi^ a^j! i>WJ> 1997(12) 

u^L3 4 L«AjlJL>j ^UuU 7.0 jliJUjj (*JLrJI £)*• (£>>! ^ 1999 fi* ^ 2u^}| 

* oh)# &>u <> a&fcai tfuait 


E '30 


7.0 


30 


7.0 


E • 30 4 ' 9 30 49 


/J»« 


R = 30 7 ' 0-4 " 9 = 30 2-1 
LogR = 2.1Log30 


R = 104 (R L<uS iaJ AjjJuII 4am)IaJ! ^iJdklwiL) 


(1)Loga/Logb 


? Loga/b Jm^u maII <ufa*f >*f (13) 
(2)Loga-Logb| (3)Log(a-b) (4) ifL^I 

Loga/b=Loga-Logb jc-I. jilt : J&lf 

^a^Jl JaJS ( 2 ) /. 


(§> OOmlazemna Ml Llo/'^Ld j« xj/Uq)! <^JJC£s»l 















































































’(iuiuai 


i ninitil 1 1 iT*in 

1 fjfitt 


ritnjiiill inrVi |_Jj£> ClOfilOlt LS^D . JqlJI £JOll 

-i tmuii i pup ljj£> IS l|iiill Idqtu f 

• vo - iovv-i 


•YA'AM'^'V 

.VV'VMYM 


1 juyuU Jliottili 


J mlazemna U^JI 19^0^)! lLo/-&o ££ jO/’U^JI <^>£>-1 





































mlazemna IJ14JI IXo/-&o jO/VcJI 




A 4(j «■ ,? 

^Ul Jrfttlf 

♦* _____ r nl l - r __ 

Sequances ia fa y U* ti 

yyjjyj ttjliitl | 2 - 1 1 

. AAjIaJ R { 1,2,3.,10 } c> f 0^ 

ji ( 4 u&im^i) Zd*J* o' J& ^ 41 4j . (f(n)=5+2n) 4^ Sje ^ 

. s^ts ^ 4J oa* 

f*. {1 ,2,3,... .,10 } -» R 

ffn) = 5 + 2 n 

,2,3 ,.. 10} 4juj-* L|-U 4^jja. A&jjaa 40 jl Z + 4*4** ^ 614 O' 

^*2 z + o'j (5+2n) Sju^aSl n 4**>» • Wfr d** C** 2 4 21 <#' ^ 

; ^US UU. . ( {0} / h ) W ^ 5 ‘^ 11 4 ^ 4^^1‘» 

f(n) * 5 + 2n 
f( 1 ) = 5 + 2 x 1=7 
f{2) ”5 + 2 x 2-9 
f(3) = 5 + 2 x 3 = 11 

f(10) = 5 + 2 x 10 = 25 .. . t . 

: ^atflS Am >4 £l sj\ ®j>« ^ 4JtOl &M CP CMU' 

{(1,7), (2,9), (3,11).. , (10,25)} t -. ; v>? 

J& ifjA l*Wu 4jUS cMi ^{1,2,3, ., 10 } JA *JU! J4^* Otj 

iJtu I 4 I 4 40.4 Sjs- j^a-« 4 j| jt Z + J* ‘djj*-* 4 2 4-»; O' jW 2 ®-' (J^ {7,9.11, ..... , 25} 9 J> As) 

„ liSAj 9 = (2) ej>«®J T - (1) O' ^ (1) JJW 4 

< [ 4*031*11 Jjia. ] ^j-c-wu 4*031*0 JrtJfrV'.J [ 4*4HU ] cf 4 ** 5 

_ (2,1) 

j\ (Infinite Sequences) di * <^) z+ ^ 

ij^\ j* ji (i) i¥ z + <^2 V? 1 

R JjIAaS! t^Jbwsj 4jul£la yA«J 4lbkJl {1,2,3, ......, n} 


414 ^ 6 V v f a {(1,3) , (2,7), (5,4) , (8,10), (7,9)} ^ / 1J^ . 

4j2 >a ^a 2}*» 4£i ( >ui 4 2 ' - > - <> O' <5^ {1 , 2,3 , 4 , 5 , 6} o4j {1 , 2 , 5 , 6 , /} 

. ' .t fM* z + 0- 

, r .^ ^ 3 *, , ;S ^ 5 { }s|t^ ^ 5 SS| i «&5 is#see ^3)?' “SSSP 35SS5 £?5»e saaee TS^§ S2SKS «x*T' ^a&22 ?4^»S J«c^E 2^ 


.0 mlazemna h^J[ I^jo^I IXjO/-&o jO/VcJI s^jj^-1 





















/ jCLtft aUel 


. ^Jl 
1 ^? ' "t 

* f(n) « in € 2* 0^ /2Jtt* 


^5 VI J ieb wjy fc^BUj f(1)= 7 = 1 ‘ (f(2) * i ‘ f(3) 


1 

3 


1 1 
2 ’ 3 


/ 

.> 


f 4jut2L« Jl*2 <Ja f|n) = n , n e R 0*23 /3J1«U 
Sjj^ I 4 I 4 (|l jS z + U*Aj R jA l§J.A*a 4**U3* Cfcui^l / 

|1 , ^ 1 3 , •>«>• ; n} 


z* *JJi3*4 4jul2Uii Jla-di JJOkd 4 li! / Ajaa. M.^ 


General Term For Sequences 4 *jl**U #WI asJ | 2 - 2 ] 

. 4aJJu*i| «ij4a . JS JtauS IgJL* ^jiLaj *U(t& $4&>l£ AaJl) jf ^btiS 4aJl 


f(n) = 2 n , n gZ' 


; 3 ^ 2,4,6,8...... : -sl^VS 5 H 4 I 

eH®” 4 ?? u n F(n) = 2n 43%® u„ J*>% Jk> 

. fiS&j U,=f(1) = 2x1=2 , u 2 = F(2) = 2 x 2 = 4 

u 1 u 2 ...... u n , ......... 4“£5 j Un ^ladi U4a, A*jl51»iS ^kSl u n JajJI 

jIj&vi 4*jii u n = 2n - 1 (where as) 4 s £y* n e z + f^s Uja, 

u n = 2o ( Z + ^S JU-« £9*) u n = 2n - 1 


? u w 3 ^W1 UJa. ^yi 4jyti&4H ^ yijVS Jj3a. <&&) w5Si 


U, = 3 ‘ 


U 2 =3 


U 3 =3 


/ JmI 


3,3,3 > .*. 


^■sLeA ^4^ 

. [ AojISJ! AmJ^aaI*! I tjA 4*4j ^jUal# jj^! 4 xjUuaIS .J, 

; {JjjswUilai! £la (JJdSj AajHaU Ij£aa Jau 4 jJaJS ujjSjj ,2 

W%* 4^ 4^*^ < f n > = < 3,2,7,9,4 > 4 < h„ > = < 3,7,2,9,4 > 

LiJLy 

f 2 =2 While h 2 =7 

cl* ^ 

while h 3 =2 

f Uil UasJ SdC-la CjbuUiaJS ^asuJ Jj£j V il 3 

< 23,5,741434749,. > 

iiajLwIS &tXB> ijiAf* tJS .iLsHii {jS^j i#lx-4 j 5«, jjSUg V duf*. s-fJxtl yfetJus^l' 



^jVf 4 ^ 1^11 di^a3 


(H j) O mlazemna LjuJI Is^il LLo/'^Ld jo o/\La)l (ajji £>1 



















I ( 2 - 1 ) jrfjUSJjl- | 


|1RVfWr 


U-ils <**ft*a aJUII QljUUI *>* ( 1 ) 

(£*jo) , AjulHa Z + ^ ' > a /I 

^a I (Lbi) . 5 juU*» 2 + UU* AJU cJS /y 

1 ,2g(n) liV (U*i) . </ {3,4,5,6,7,8} l*J 1^ iJU JS/j 

z + l^JU-4 ji w-lij AjV (Usui) . Z J* /4 

(e-^) . ^ {1 , 2 ,3,4,5,6,7} t*J4- ^» J J* /A 

5 £ domain Ctf (^»). <** { 1 , 2 , 3 ,4,6,7,8,9} ^ J* /$ 

(jwi) . — (£j I**) < Vn / n + 1 > *^' /j 

5 

U 4 ^ {1 . 2 ,3,4 .} JM> 4^ / JaII 

n + 1 v 

V4 = 2 
6 


u*= 


4 + 1 


(Ual) . 2 + J* < 2,4,6 .96 > AjutiwII JU* /g 

2 + JS o-Jj 2 + i> ‘WO* JA lfSla-4 »^\ AajUU) 

(ilai). (n=1) oi&±* ^SlSflj JjVI u n+1 nu„.^ (u n ) ^ /fa 


iik* iius 


u n+ i = nii„ 


mla 7Q 


U 1+1 = 1 X 


u„ = u, 


Kia.comnil 

<jUjL*u ^aaiij JjV) jt^ii jv 

ja &*-»j l 11 ^)- u n+1 (u n Oj^ <n 2 ) ^4^' v* 

U n ” u n +1 > 0 JJC = ^ V1 “ 

n 2 - (n + 1 ) 2 > 0 
n 2 - (n z + 2n + 1)> 0 


(n=1) 


U „.1 > u „ 


r 


A 


^n +1 '^ > ^n 


A 


^n +1 *"*n '' > ® 

(n + 1) 2 -n 2 > 0 

n 2 +2n+1-n 2 > 0 
(n + 1) 2 - n 2 >0 
2n+1 > 0 Aaua—a 3 jLp 


n 2 - n 2 


2n - 1 > 0 
-2n - 1>0 4jlali 3jU- 


0 mlazemna IJ14 JI IXj0/-&0 f&o jO/VcJI ssjji^-1 










JLU« j$\ / jUcI 

(a) u n = n 2 - 2n 


44*41 ^jy Uaj^fl 4 y 2 l QUyUwhU >* iii wuSI (2) 


u,=1 2 - 2x1 = 1-2 = r 1 , Uj=2 2 -2x2 = 4- 4 = 0 

u 3 =3 2 ~ 2x 3 = 3 , u 4 = 4 2 - 2 x 4 = 3 

, U s = 6 J - 2 x 6 = 36 - 12 = 24 
<U n > = <-1 , 0 , 3 , 8 ,15 , 24.> 


U 5 = 5 2 - 2 x 5 = 15 


(b) u n = 2 

< u n >” <2,2,2,2,2,2, 


> 


I Jail 


<c K = i 




6 . 6 . 6 6 -K:.3 ! :' 6 , ; 6 

- = 6 , u 2 = - = 3 ,u 3 = - = 2 , u 4 = ,u = _ 

<u n >=< 6 , 3,2 


(d) u n = 



U 4 = 


U 8 = 


u 6 = 


1 + u 1 

4 

1+1 

4 

1 + u 3 

1 + 

4 

4 

1 + u 4 

1 + 

4 4 x 19 

47 

47 

19 




47 


. . ,, „ 4 12 28 76 

n 3 7 19 ’ 47 ’ 


> . 4 .4 3x1+4 

1 + — =1 — = - 

3 3 3 


. > 

3 + 4 


nw$ / 




1 J2 _ ^2 _ 7 x 1 + 12 _ 7 + 12 
7 7 7 7 


7^ 

3 

19 




l4£Aj 


mlazemna b^J[ I^jq^I IXjO/-&o jO/VcJI ssjji^-1 



















































































wuoJJ uL^Ujif f 0 

(e) u „- i - - 


ysiiA&felJt wSliiM 


u, 


2 

T 

2 


1 » u, = 1 


1 


U§ = 1 


Ug “ 1 


*2 

1 _ 1 

4 2 " 2 
2 „ 3 

5 “ 5 
2 


, u 3 




pLusfii I ^i\ (esui&A .l^>. 


1 


3 3 


%u£ = &£- j*i 


<U n > ! 


113 2 

. 10 -- _ 

3 3 5 3 


> 




(f) U„ =(-1) 2 

Ui = (- 1) 1 = =1 I U 2 = (-1 ) 2 = 1 SjUiVI U*S>J t>“VI) 

U 3 = (-1 ) 3 = rj 4A< • (i+ijASI o^Vi) 

u< =(-1) 4 =1 , U 6 =(-1) s =-J , u 8 = (-1) 6 = 1 

< u n > = < -1 , 1 , -1 , 1 , -1 , 1 , ...... > 


(a) u n = a 0 - 1 

U 1 = 2 1 ” 1 = 2° = 1 , U 2 = 2 2 " 1 = 2 1 = 2 , U 3 = 2 3 ” 1 = 2 2 = 4 
U 4 = 2 4-1 = 2 3 = 8 , U 5 = 2 5 ''- 1 = 2 4 = 16 » U 6 = 2 6 ” 1 = 2 5 = 32 
< u n > = <1,2,4,8,16, 32, ...... > 

(h) 1 ....... Odd n 

2 ....... even Z&jj n 

JLjwaII Aj &jmxa v»u2u 4-sAjjJi JLxaSI AjtJij&H JL&^U! 

Dofnaiil = |l ,2 , 3 , 4 , 5 , 6 , 7 , 8 , .J 

odd — even ^.jj* 

u 1 = i , u 3 = 1 , u 5 = 1 , u 7 - 1 

u 2 = 2 , u 4 = 2 , u g = 2 , u s = 2 

< u n >= <1,2,1,2,1,2, ....... > 


O 90 mlazemna buJI Ilio/'iLo jo o/Uo)I 











n 




n 

n 


• U n+1 > u n & 1 && u n = n 2 + 2n (u n ) ttuU*U ^ (3) 

n+1 -* n Sj^j , n^nif u*j*j *>• u n = n z + 2r» 

n,u n -n 2 + 2n 

n + 1 , u n+1 - (n + If + 2fn + 1} 


£Ukj*J) 


*n+1 ' '" > 


u n+i >u n mean u r 
(n + I) 2 + 2{n + 1) - (n 2 + 2n) > 0 
(n + if + 2n + 2 - n z - 2n > 0 
2n + 1 + 2ff + 2 - jn y - > 0 

2n + 3 > 0 T c>> H 

il n+1 > U n .\ V*>* 







■ QA 4tbiWl tattSI (4) 


f: 2" -> R , U - i 4 


f 0 + 2 


n 


odd 

... n even 


o= 2,4,6,8, n= 1,3,5,7,9 

u, = 1 i 2 = 3 , u 3 = 3 + 2 = 5 ,u 5 =5 + 2 = 7, u 7 = 7 + 2 = 9 


U n = n + 2 


ll n = 


4 


ti 


U, = - = 2 , u A = 4- “ I ,u 6 = “ = “ S u 8 = "I- = ~ 


2 


4 


4 „ 2 
6 ” 3 1 


4 _ 1 
8 ” 2 


1 


•xiln “ ") v.3,2,5,1 ,7 .... ^ 

L 3 2 j 


t lkAdiA » 4AiA^l l . -..... - ..'4 V 4 ILjlLjlJ* Jf| X4i. rf ....i ....i....ll , . jJL%| 

•VA.o.r.<\if/.vMvom\ /jju*. 

© j) O mlazemna LuJl \^ajsii\ UuyU<0 £0 Xi/^LcJl QJ^gkl 









4 # 


( wisSliij# 


ft^Lu *UL (jlJ! A&Jt 4>* t|~5: AA JS £jk g2U tfcg &J% iyU&Jf iyuliwll 

.d=u n +i - u n d 8>»j c|jUas 

4 > ^ <a . > i,ii t yj^! .iA . ll 4iL*Zal .X afl ijj . ij a <JjVI tAia. 43 jju> 4ujL«aJ! Ao^UB.*!! y^jaSl iJ^iJ 

. liSAj dslt^t JbJ! yt$!| AaJ! ^UV! 4lUi-Uj y&l jbJI Jte 

\ 2,5,8,11,...) ^ d=3 a=2 JjVi u^a. yit 4^u«aJit 

{ a, a+d, a+2d , a+3d,...) ^»d i*~Uj a JjV) ua. yi! i^isuiij 

©(t / «) = ( 1,4,7,10,13,16,19,22) 

1 ,4,7,10,13,16,19,22 l/W>« ^yfe 

1 ,4,7,10,13,16,19,22 

v / 1 V s \> 

3 3 3 __ 3 

4 [3j = 0$£ssx*~m jS^as IQ j>*iajSj) f [3j = yj^swt.7 AJjJtj 4 S*Usjfy^U 

‘ a = 19 AUaIIj 18 AJuiJly^U; [3j ” yj^swAi^^i® 13 10 

d - 3 d ^U#Vfj»4) U^^ji jjj y'SduCtv&l y*fL«4 I 3 [ <5 qM 

j! d - 3 4^2*^ * wJL^ yf ytfUAM t Wrf>yA^u^t yj|jK§^ q\ 


d 


4,10,16,22 i/wsftjw3I ^ Lm l i /JL* 

6 *" yjj£aMu £uulZ£U,t ySS ? C^^CSil j^LmI ^Jsi© 

28 ? 34 s 40 ^*4 ££y^JasawLw f iamCmaA} ^ft**^* i/u^43 Jufe£s»i: wJSjJ 

(Jl^swmJU yjiiswif 


4,10,1b , 22 /yL^s* 

d s ibj 25 / yyp&i! 

22 + 6 = 28 , 28 + 8 =34 , 34 + 6 =40 

4,10 , 16,22,28 y 34 , 36 ^^catySf 


3 , —10, — 23 , — 36 C^fC^ii /Jfl2b# 

d = — 1 ij = 


-49 

I 

C0 

! 

I! 

-82 

, - 62 -13 =| 

-75 j 


3 , - 10 , -23 , - 36 , 49 , - 62 , - 75 

t/, u z u z u 4 u 5 u B u 7 u 8 

$ ^ iV ^ ^ h: k h : 

1,4,7,10,13,16,19,22 (1) Jjiii a»ii o>Ji^Vi / 4a« 

V/ V7 1 \> \J* 

3 3 3 3 

d gwL.^1 X (1— jiAiJU Mtl ) + a (Jji! Mil = o«a,Sh »j‘A*il isJIs 

haM 


11 

C 

; a 

* i n - 

1) d 


JijVIJ-^11 


y^ieaiKe^f 


0 ^ O mlazemna LuJl I<^cm£)I Luo/^Lq go /3/^laJl (±j>£>1 



























jiiiW aljrfel 


^Jp Ptfjlilgilr r k&mmgmsm 

/ kdm\ uui 

fyd&AXj U^U^ssh* -3 = t^Lwtjc 7 ^ ^JXlf wlj w«aJJJ 'iiwfr 

+(- 3 ) +(- 3 ) 

^ AA 

< 7 , 4 , 1 , -2 , -5 , -8. > 

^ 1 ^ ! "I » —2 , S » -8 , : ^At/w>Lu^elt 


4,9,14, ..... JUaali/{2)jjlid 

Cf — [ 5 [ , { 4j : f UfcJI j£«Ji £>_$SljS 


V n -a + fn ■ 


D 10 = 4 + (10-1) x5 l/ 10 = 4 41§|p ; 'S = 49 


*~ 1 $j j a ®|£_4; sp^Uj* «x»Ji 

C/ n = a ■* f 11 — I) d '"' : 

36 = a + {?’ -1 ) x 4 4 36 = a + 6x4 

36 = a + 24 «# a = 36 - 24 = 12 

< 12,16,20, 24,..... > 


^ 3 7 CJi* iaajL**4i -*J«*>»- tAAji t -3 “* lA «Xa»jj 9 “ wiWi jiAiiXfl>» ia&iCm* / £4) ^jftM 


U n = a + (rt-l)d 


J*N 


t/ y — 3 j^LAfl LaJ wa-j V 2 = i 9j uJHIf IaJLA'J d 




U n = a + fn-1)d 


C/ 3 = a + (3 -1 )d 




9 = a + 2d 


(D 




U n = a + (n-1)d 

■* 

“O 

.„*s" 5 *_..... 

i 

+ 

m 

i: 

tT 




-3 = a + 6d 


(2) 


© j) O mlazemna LuJl Ig^Ail Lo/\Lo ga -O/^LoJl ^gtl 



























































A 


(Jb&W £ fjoMlMI ukdl! uU^yjlf - f 4 

9 = \ + 2d 


+ l s -f-'V H“ 6d 


(1) 

( 2 ) 




12 


-4d 

12 


d = — = - 3 

-4 

9 = a + (2 x -3) (a)cw»abft4* (1 )£JaU*^ (d^jju 

- X + X = a-6 - 9 

0 = a -IS -a = -15 ■> a = 15 
t/ 4 = a + (4-1)d U 4 = 15 + (3x-3) 4 17 4 = 15 -9 = 6 

U 5 = a + (5-1)d -» t7 5 = 15 + (4x-3) -» t/ 5 = 15 -12 = 3 
U 6 = a + (6 — 1 )d U 6 = 15 + (5x-3) 4 f7 s = 15 -15 = 0 

(£/„} = < 15,12,9,6, 3,0 } ^uuaioa 
12 “* —4 “ i/vajLmX!200 A&’fjS i ( 5) 


C/ n = a + (n-l)dj / jtftji 


U 

U n = a + (n-1)d 
17". = a + 4d 


200 


U s = [-4^ d ” [12. 


<y 


4^^?! 


U> a + (5-1)d 


-4 = 3 + 4x12 


a = -4-48 = -52 


U 


200 


a + 4d 4 17. 


200 


52 + (199x12) 17 200 = 2336 


n ^ ^ —7 , —4 , “1 , .... , 113) £w L » w JI tAAid,! A$. AJX •X^’jl / (6) 


U n - a + (n-1)d / j*m 


L7 n = a + (n-1)d 

u „ 

= 113 a = -7 Jj 

113 = -7 + (n- 1)x 3 

113 = -7 + 3n - 3 


113 = -10 + 3n 

3n = 113 + 10 

* 

3n = 123 

123 
n =- 


f*l *"** 41 iSJUtw 

3 



7 ] d = [3] 


0 j) O mlazemna bjl 1*0^1 Ijlo/^Lo go xj/\La)l 


















c - a = b ~ c ••# c + c- a = b:^i 4 »Am# b,e ? a 

a +b 


2c= a + b 


.\c 


I AlMtl fif 
b,a ^Ux5Ssjf JinbM^ji C ^s4«M>4j 


(8"™8+2|8 = ^ iLf 38j*106 LJl&o?iiSl /^iws*® 


d=? 4 u 8 38 4 n-8 * 3—10 ULjJ^^>Mau^ 


u 8 = a + 7d 
38 s 10 + 7d 
7d = 38 -10 


28 


7d = 28 * d = — = 4 

7 


ySi5l! „va\ 

JjS! JLssll 

d =second 

— First Term 

d = third ->0 

— Second Term 

d = 4th — > 0 

— Third Term 

d ~ 5th ~>0 

— 4th Term 


&aj and so on 





r—1 

t=ux3=l .- 

r . 

! 10 [ i 
1 10J 

t$A 

M 

t. 

ti ] i8 

0 

18 + 10 

(5 

= 14 

) ( 

D 


^<5P® l/W^W/tfiiJ! 4sS%idi f 2 ? 


Sum Of Arithmetic Sequences ^Usilt [3-3-11 

2 + 5 = 7 

a f 


I Un 

1*2,3,456 

t—* T 

3 + 4 = 7 


1 + 6 = 7 


4JU1I iaaiV 

a + u n = 7 

7 = joi.Vl w UiU + ^SUI« 

^=74-7 + 7 = 3x7 >4>% jsjo^ <>* n gj^t j-«>s 

l—Ma + u n ) = 1 + 8 * 7 
ajjtfrft _ n _ 8 _ j 
_ - " 2 ” 2 " 

JjVi ^I^oj gj^l ujpli 


l^S u*2£j d^ict (jjiLSlf 

v u n = a + (n - 1)d 


•• $, = "(a +u„) 


■ s „ = ~[2a * (n - 1)d] 


JjVl 


© j) O mlazemna LjuJI Uo/^Lo £« x>/VLgJI (±jji £>1 























gjj&if y^tlsl! urnlJ f S (muHbm 

: igtdfm^il iesilittl ynifi 

A«®jLAAtt ,4 C4™a»»j>S3 _jl £ 2tjsJ LMi, f 4 ^ hiss#* 4 jS> il_.««»S Cs«$»u«S 1 

„ ^LmiVI 'ib^Culi a-' i -'" < Uiat SLuUi*. ^jiJiIXU &sj£* 3L>3Ltfl C»U«SJ! CatS < 3jJU»t?t 

CiLo^SCH juddj sCjt»> jfiXJaA (%A4fcS _}♦ CajLj jtiXi* 4L* AsaCis .ajC,®. o* k ^J^ a ^ ^ 

. «LcLaVt SUuCuit ^c C*£L>iws ^IwU Usui 1 Ujt«ts*» 2uut52« 3^uLiJt 

£*ua 5>«ait Jf j-A t^tfLot 2LuL„- •. a -j u l XI* o>Jt4 cJu^Ci* £>u* j< 5*?* 


s. 


n 


6 = £*t>n y»ju>j 2 - \a<x»- uf&s CJwU*«sJi ^udlt 0A *$j&* Cv*i>i 1 mjk 

S n = [?. ‘ V 4 “ }¥] 54^ Jb«!tj ‘ a ~ [2] JjVi jjbIIj n = [4] ^-U^f / Jaeii 

" | a + V„ I * S„ = -5 [ 2 + 5 3 * S n ~ 2 x [ 7 ] "» S n = 14 
2 A 


(jJ n ) = { 1 , 2 , 3 , .... , 100 ) ^L^iiAAwCCli ijo>- f /( 2 ) J&» 


? 108' 


?] <■ C7 n = 1.00 4 a = jTj jytfi ojwJfj n = 10 0 ] 7 


50 


r n 


" [• + !/.] ■♦ S„« ^[ 1 - 100 ] ^S„= 50 x [101 ] *S n = 5050 
2 ^ X 

jl>- . iju>-12 Uaj jd» xusj 22= jia-Vt jJa u Ua>-34= ua*-( a»aC^ 7 |3|il^ 

£*¥IJ^ 2 UJMll +^L^fJu*J!= + Ji^t 7 J*?l 


S„= - [ a + U„ ] * S n = [ 4 * 22 ] ■» S„~ Sx [ 28 ] * S n = 156 
2 ‘ X 


<C4> = < -4,1 ! 6 ? «.»« ) X«aU^|f / ( 4) 

5 8 = [?! ^ d = a = E 4 ] n s 0 ^u^ri /J*!! 

4 

S„= " [ 2a + (n-1)d ] ^ S s = |[ 2(-4) + <8-1)xS] 


s g = 4 | -8 + (7x5) ] ^ Sg= 4 [ ~8 + 35 ] 
Sg = 4 | 27 3 , ^ $ 8 - 108 


U mlazemna b^J[ I^jo^I IXiOZ-^jO jO/VcJI s^jj^-1 
















JCLm dUfii 


ff 




: 4rfi§?sll jkift i mkMMS Isll I&A4 &*y&|§ ^1 S>M JS1 (1) 

, <2n+t> hdimtadl mMM :ljf 

u n = 2n + 1 *■ U n =2x1 + 1 =2 + 1 = 3 / JaII 

U 2 = 2x2 + 1 =4 + 1 = 5 
d = U 2 -U 1 = 5- 3= 2 
U 1Q = a + <10-1)d = 3 + 9X2 = 3 + 18 = 21 

<lx$a*ya ♦*. (JjtJbS ^ SjMJl .*. 


; x =.. £*i < 8 ,x, 2 ,-l,.> 


U4 — U3 ~ U3 — U2 

-1 - 2 = 2 - X 
X = 2 + 1/+ 21= 5 


/ jAlf 



|Ph*“,fe) 'Vi 

iElSfelWft# 3 - w%iii-3#,u20* iji 


iyi§i+3 

!|!|||?k+x 

IS - 

8 , 
x - — = 4 
2 


:■!-■ 


/ 111 ! 


/ Jftll 


..’ ;i= r 

iy 


« n 


7™3=83-o 

o=59 


(*) ' -•• 

............. 0^ <3,7,11,.,n,63> hJ^A\ Jt -Jmlj 

4=83-n * n=83-4" AJdf 

••• 


; Um* yp*Jf 4yL*8 Qtateil a# ^JSI J1|^I 4^14|Aall <*u£i (2) 


a=-5 , d=3 * 

o 2 a - 5 + 3 = -2 , u 3 = - 2 + 3 =1 , u 4 = 1 + 3 = 4 , u 5 = 4 + 3 = 7 

<-5,-2,1,4,7,.> 


a=-20, d=-4 ' jM* 

« 2 = ~ 20 +(- 4) = - 24 , u 3 = - 24 + (- 4) = - 28 , 

u 4 = - 28 + (- 4) = - 32 , u 5 = - 32 + (- 4) = - 36 


<-20,-24,-28,-32,-36,.> 


mlazemna Iji^Jl Iju^^Lo ftp jO/VcJI 























jj^f wifeflJJ QU^UjJi f f 

a 3 , u n+ -( ~ y n + 4 





jail | 

. J|3it >11 

U n+1 - u„ = 4 
u 1+1 =u, +4 

u 2 = u t + 4 

u t = ■ 3 | (j^ 3 *** 

u 2 = - 3 + 4 =1 

Uj = u 2 + 4 = 1 + 4 = 5 

u 4 =5 + 4 = 9 
u 5 = 9 + 4 = 13 

d = u n+1 - u n 

4*aai jik2w,*y 4 JL 4 A&I! SUbsfeAl! 

W n+1 - u n 

» = 0+4 AiJiawi! 

u n+1 u n ^ 

u n+ i - u n * 4 
d = u ri+1 - u n * d=4 

<-34/5,9/13/.> 

^WSftj JjVt 0^1 

. 2 l 2 uLJt Y< 4 - U£$ 


u n = (5n - 9) I^k 

u 1 =5x1 - 9 = 5 - 9 = - 4 , Uj = 5 x 2 - 9 = 1 , u 3 =5x3-9 = 6 , 
u 4 = 5 X 4 - 9 = 11 , u 5 = 5x5-9 = 16 

<-4,1/6,11,16,.•••> 


: <-15,-12,-9.> 4-^uyi ttuUuM ^ «U« Ml! *» (3) 

d=y 2 - u ,* d=-12-(-15) =-12+15 /J^J 

=15-12 

=3 

a=-15 , d=3 , u 17 = a+16d 

= -15 + 16 x 3 

=-15+48 

=48-15 ^ u„ = [3J 


© j) O mlazemna LjuJI \^H40L,\ Uo/^Lo x>/VLa)l (±jji £>1 





























jiiMjfjt / iu«2i u 

: <-20,-17,-14,.,55> Umaif feiM1 d|*» 

d=-17-(-20)=-17+20 o-Ui /JaI! 

d~20»17 s [|] u n = 55 ‘ a=-20 <> 


u n = a + (n -1 )d ci#^ 

55=-20+(n-1)*3 

55+20=3n-3 

3rs=75+3 ■» 3n=78 •> n =--®=28 

3 




? Uj ? X W Us <x 2 + 1 , 2X 2 + 1 , 2X 2 + X +3 , ..... > (5) 

~ni 02 ' ... m 

n 2 - n, = n 3 - n 2 / JaI) 


2x 2 + 1 - (x 2 +1) = 2x z + x + 3 - (2x 2 + 1) 

2 x 2 ^f-x 2 /f = >if 2 "+x+ 3 .. 52^-'1 
x 2 = x + 2 «!► x 2 -x»2 =0 

(x»2|fx+l|=0 

(x-2)=0 OR (x+l)=0 

x=2 OR x=-l 

X = { - 1 , 2 } tM ** J*** 

^ Ojsji oil# Lif <x 2 + 1,2x^ + 1 ,2 x 2 +x+ 3».........) *LjL®s»Yl 2buL£XU I-. 

a^aiSlf 2bula£» ^jV» 2 uuUmM 


X=2 

<5,9,13,.> 

a=5 , d=4 

u 7 ~ 5 + 6x4 

=5+24=29 


x=-l 

<1+1,2+1,2-1+3.........> 

<2,3,4,.> 

a=2 , d=l 
u 7 = a + 6d 


2 + 6 


x 


= 8 


© j) O mlazemna bjl \*ajst>\ Uo/^Lo go xi/^LaH t±j>£>l 














a=2 


JaUijSII t>$A Wi 2 t 30 gy <W«*ia teUaff &mi til&4l lif IS) 

6 s $»UAadt 4 jJbJJ 


‘‘'Aj LU l ftJ l <» J^iAwfe 

) 

,. u 8 « a + 7d 

30=2+7d 

30-2=7d 

28=7d 

28 . 

—=d 


Usl\ 


.-. u n =<2,[6,10,14,18,22,26],30> 


: ^ S3® Wfi. rag #>2J* <&& £?« /am l£Stf «SS* <2&'#SSS && && «a?'3?W Stfff ^ £»* i5$2*. 33S& $a» £«?; !«& fJ$a isaf 


a + 


4d = 8......01 Cfc&M 


/ Jail 


u 1B = 'a ;l7d = " 

,31 

.-ll] 

0-13« 

4~Z 

3 

19 

19 . „ 


-13 


a+4(-3)=8 (1) f^j </ d=-3 0* cA$^ 

a-X2=8 ■» a=8+12= 20 
[cT= -3 , a =20"j 

<20,17,14,11/8,....> 


v333"“ ^mUuUU y? jA 

-5-{“9)=-5+3=9-5=4 , a=-9 /jW 

u n = a + (n -1) x 4 

87=-9+4n-4 # 87+9+4=40"# 100=4n 


n= 


4 


( U 2 s) UJ>4^*J OJ^If 


333=-9+4n-4 # 333+9+4=4n # 346=4n 


^4o _. aR 1 ,., 

Is W ”*“ '4# >£* <fes 

4 2 


(333) 4^4^ JL9» JUfefel V •** 

jl mlazemna Ij^Jl IXjo/-&o gd xs/V/JI qljji^-1 









10 t£$Lu udUM ife** <-i>0 -1 = &I>JI fcyWtfa (9) 

P A-^lifej-l l |A |^gy| 

.....III /<j*!f 


u 4 ~ a+3d=-1 


u 2 x u 3 = (a+d)(a+2d)=10.......[g 


fl| iSJ^law £j» 4 3 ~* ~i ~- 3d 
.-. (-1 -3d+d)(-1 -3d+2d)»10 
(-2d-l)(-d-l)=10 

-^2d+l)(^)(d+l)=10 
( 2d+l}{d+lf=10 

2 2 +3d+1=10 


* 2d 2 +3d+1-1Q#©;: 



2d 2 +3d“9=0 

■» (2d-3)(d+3) =0 


either 

2 €fc:? jll 


u 

or 

d +^li|jlll 

■ w> ■ ■ 



,\. 3-§piPr 3 

x~3 



.)fp;1 + S 

|3| jL Lg^ijjy. 



a — 8 



«10 = 

! a + 9d = 8 + 9{ - 3) = 8 - 27 '± -19 

<k=- 

2 

L»JLL& 




-1-3 x 


JL 


a . 9 „ ,1 1 11 

a s-i—= -1- 4—= -5— = -— 

2 2 2 2 

u 10 = a+9d = -—+9x - = — - — = 1® =8 
2 2 2 2 2 ° 


a=8 , d=-3 , u 


10 


-19 


a= 


11 


d= 2 / u io= 8 


<PjVI 2UuQZS 
(8,5,2 ,~1 , .... * -19} 

SLuiaJt ^sulOai 


11 8 5 

~ ^ I ^ i ^ Jf »*•* y © 


mlazemna 1x^)1 I^jo^I IXjO/-&o jO/VcJI ssjji^-1 













































ydi uk^’ypl T ¥ J*^Ae ifefcH 

t A,B *a# Ui B-5A+2 *wfij mU» 2wyy*» <A,7,.,B,25> lit (10) 

? 4uU&M ii|i* iwskf 

7-A=25-B*B=A+18. (1) /Jail 

B=5A+2 
.*. 5A+2=A+18 
5A”A=X8-2 
4A=16 

A=4 18 sL%sjs (I f £.. 

.*. 8=4+18=22 

.*.<4,7,..,22,25> JjV! wj&wJI 


u„ =25 , d=7-4=3 , a=4 

25 = 4+(n-1) x 3 ^ 25=4+3 

25-4=3(n-l) ^ 21=3(n-l) 

^=|(n-1) 7=(n-l) 

3 3 

n-8 J.ifr 

(f . j) 

<byU*&Jf <y*fe§JU ^Ias^I 41# l*a> n §$*&&& (11) 

1 n 2 JA <1,3,5,...,,2n-l,.,.> 

a=l , d=3-l=2 / JaJI 


u n = a+fn-1 )d 
u n =1+(n-1)x2 

S =|-{a+uj 
S=^(1+2n-1) 


jjaV! iaJ! Ojjti 

-» u n =1+2n-2 

= 2n-l 





, 2 ft “> 


S =n 2 


S =^[2a+(n-1)d] ■# S «^-[2x1+(n-1)x2] 


n 


S =— (2 + 2n~2) 4 s=^-x>n = n 2 

2 v 


J 


®OO m,azemna bjl lg>a*ol W^o giO XJ/^LoJl QJJ^I 



fA ijdisJkkli 

■14“ ~-j*. -,._c yjSy JjSS! lAA y# 4 a*j) <25,21,17,.> S^yaiJf iwuUfiM Mli fa* ftl (12) 

a=25 , d=21 -25=-4 S=-14 n=? /JaII 


S n = £[2a+(n-1)d] 


■14*^[2x25+(n-1)(-4)] 


-2x14 = n(50- 4(n-1)) 

-28 = n(5.0- 4n+4) * -28 = n(54- 4n) 
-28 =54n- 4n 2 ^ 4n 2 - 54n -28 =0 


1 


(4n 2 - 54n- 28) =0 ■» 2n 2 -27rt-14 = 0 


(2n+1)(n-14)=0 


-I 

2n+1® 0 n— g| jus* 4 


i’pjd&J! aie si-14=0 ■*> n=14 


l-jJIAa.I I rg y yg, 

^*MSU |J4I ypJt 44jJAf £)l 

'4 ./ J£ . *■•-.> ijLA .|,jf|.I 

gaiulU 3^l> aULa; 

d^U! Qtljds 4 j®# Ji^liiiiid! JU«Wu})j 

<y ^k>vi a*«iit ujibu 

i , |yyy||j^yjt 1 <1 rf .a 


<S>0 O mlazemna Wt ls4l^)l IjUtf&O £4) JOf)bo}\ &*£>\ 


tjM Mii uU^Uyi W 

- 04^9 3 ijdt <U^JI J*to$ 100,400 bj^aatl ^A * an*a il «ila*SJI s$ a a fl aa (13) 


/ Jail 

A 


J fL_S k 

99 M 1 « 



* r . 

A 1 j 11 aj j, rt.T.-a 4 nj 4 

* 

» ■ 

< 102 ,... 

. 399 > 

ygA 2 LuLusJI 

< 102 , 105 , 108 ,.. 

.., 399 > 3 

3 5 L**udJt Jj^aj 

a =102 , d =3 , u n = 399 

mlazemna.com^# 

u n = a+(n-1 )d * 399 =102+3(n-1) 



399 = 102 + 311-3 

399 = 99 + 3 n 

3 n= 399-99 


( jjiaJl jjc ) n =M®=ioo ^ 

3 

( 4ju 13I*1I jjj* ) s n = —-[102+399] * S„=50x501 

2 

S n =25050 


1°°. 33l 
3 3 


«®= 13 3i 

3 3 


13x3 =99(100 tW* 


34x3=102)100 
133x3 =399<400 


134x3 =402)400 


mlazemna IJ14 JI I^jO^I IXjo/-&o jO/VcJI ssjji ^-1 










I 


iiiw jaji / Uw¥i aUti i • - 

Geometric Sequences _ 

^jLuy » jJi iUt <U JjLsII AaJ! ^ l&i Aa. JS AjuA j£jUj t <j* J 

3jljIHa!i (Common Ratio *4**^) o^\ ja*ji Iaaj UjC 

r = u n+1 /u n ^ 

Jjua ls- 4 ^ n,n+1 <J^ u n+1 /u n = r ^ u n * 0 d>^ ^ •v^aS* u- 4 "*- 1 (u n ) 

. aac. r 

< 2,4,8 > -» r = — = — = 2 

2 4 

_ — 4 _ 8 _ _ 

2 - 4 

-»>* (a) jlA lii -1 
JJiQ JL-Jii J*12U (**■>•) r<1 jlj 
a= 4 , r = 1/2 < 4'i 2,1,'||? , ... > / Jli* 


< 2 , - 4,8 > 




t ; f- ^ iri. f. 

j: fit :; jj ‘i 








4,r 


1 


\ ]|iii^> 



jfj 

■ V " 1? 


||| 

1 ! i 

V 5 - 

p< 

H ;l ■ 

7+T* J: 

*/ 

Siirjii 

|;i i s’ " 








iy) r =1 

<4,4,4,4,...;> / JIU 

‘ =■ 3 : & 3 is. r jjip r 


■ ^W^Wm «IF. «. _ 


a= 4 , r > 1 


AjJ^LdU ^ u*/J u A 4 *jL£4 (w>^ 4) r > 1 

<4,8,16,32,... > /JU* 


i-4^^4 JjVI J UA 4judbfc»4 (udLtf) r < 1 

a= 4 , r > 1 ww> < 4 , -2,1 , -1/2 , ... > / JLU 


a= -4,r = 


yJU/ (a) jlib lit 
3 jJu»Uu ^wJua 2*aL£U (m>m) r < 1 jlj 

1/2 il» <-4,-2, -1, -1/2 , ... > / JU* 


-2 


2Um JUA SjuCu* (y^y») r = 1 
a= -4 , r = 1 £ jj > <-4 ,-4 ,-4 ,-4 , ... > / 

SUjlu 4 ju£U (yt»>«) r > 1 


U mlazemna IJ14JI IXjo/-&o £j 0 jO/VcJI 



























































ui*a41 i S ^ i Ims4*4^S®Is$ 

a= “-4 , r > 2 u»t> < —4 , *~8 , —16 , —32 , ... > / JW 

O^aAj w>>« ^}&tj M 1 " Ji-^ r < i 

a= -4 , r = -1/2 <- 4,2 ,-1 ,1/2 , ... > / Jtt* 

«» Wfe ra» a» e® wk »«,*, sas «k as» ** w* wt ss ®sss * »:sas nr ass**aw.®e bk m* w» m»:«* a* stR #w ws «• »*»]*** 

Qen ral Term #t*« M 1 


0 J%J < a , ar , ar 2 , ar s , ar<,.> : ** r = l«-Mj a = d W ^ V 4 " 


,0 _ ar ( 1 - 1 ) n. s ar 1 a af ’ 2 1 


u-j = a = ar = ar ; «# u 2 = ar 


uh= ar s ar 


C 3 " 1 ) ^ u 4 = ar 3 = ar * 4 ^ 


u n = ar 


n-1 


4j^Aj|i! 4*jUl«il ^\sd\ «A^ l i uJ^ •’• 

JaJi J^mu qaJ d JjJaii < .tl Utj ^ jj jfr / 4§Sfeji*® 

a , ar, a7*| OR 


- , a , ar 
r 


64 = ,jj!fi Hu ^1 **-*«« <u«U-li 0* Jliil Ul JS«1I «iSt /1 UUa 

-1/2 = iAMiWt§ 

(Jj¥l 4*11) a = 64 , n = 6 , r = -1/2 I 

uu — a u 2 = ar u 3 = ar 2 .u 6 = ar 5 

■ 5 ■*> 5 5 i.aes. 8 i 


«i= 64 » 

u 3 = 64x(-1/2) 2 = 16 5 u 6 = 64x (-1/2) 1 

<84, -32,18, -8,4, -2 > 


u 2 = 64 x-1/2 = -32 

iS = ~2 


2 = Uw«UI| -1 14 = Jf2l iftOA <y*iAAA ***&*» <>» «WS <**** ** ' 2 

(JjVi a = —1/4 , u 7 s ? , r = 2 I Ja« 


u 7 = — 1 /4( 2 t 7 - 1 * u 7 = -1/4(2 ) 6 
u? = -1/4 x(64) 4 u 7 = -16 


© j) O mlazemna bjl \*ajst>\ Uo/^Lo go xj/^LoH t±j>£>l 
























? VL-«j-3t All 48 = ^**£11 lA4*4 3 = ypl HlAft 4mi**A I 3 JlsU- 

(JjVI JaJI) a = 3 , U 5 = 48 i OshtS 


u n = a f 


n —1 


u§ — a( r I 6 - 1 48 = 3x( r ) 4 

r A = — <%■ r 4 = 16 > r = +2 

3 

r = 2 ujLi& 

u 8 = a{ r } 7 ^ u 8 = 3{ 2 ) 7 ^ u 8 = 384 

r = - 2 Udk 

u 8 = a( r ) 7 4 u 8 = 3( - 2 ) 7 4 u 8 = -384 


1 = 


tfSittas &*&§ T = *>t ^§31 ttsuit Alkali §i*#* / 4 yy# 

U 1 + U 2 + U 3 = 7 / ijM 

a + ar + ar 2 = 7 
a(1 +r + r 2 ) = 7 


3 ? & & $ « » 3 


d) 

S C t* * 5? 8 » % i f 


U 3 s 1 ^ ar 2 = 1 
a = 1 / r 2 


(1) 


1 

“2 

f 

J 

„2 


(1 + r+ r 2 ) = 7 


(1 + r + r 2 ) = 7 “#■ 1 + r + r 2 = 7r 2 (1} 4 / (2) 


g r 2 - r - 1 =0 ■#> (3r + 1)(2r - 1) = 0 
U! (3r + 1) = 0 # r = -1/3 cW* 
lj (2r - 1) = 0 ># r = 1/2 ■# a = 4 

u 6 = a( r } 5 ug = 4 x ( 1/2 ) ! 

u 6 = 4 x ( 1/32 ) 4 u 6 s 1/8 


©OO mla2emna IsjO^I IXj 0/-&0 gJO JO/VcJI SiJJl^-1 








^sL^I ijM ) i^ 


Jifrft <th?l 
1 ; •-■ * LAl< <aLij2l 


Aauui* yjs: <a,b,c,d,....e,f> b,c,d,...e '-^U a»f ^ u 

rtjuiiisji jjj* JJ& CiJ^J a,f 6w JaLwji (b,c s d,,...e)^V) CM 

. (2 + daUjVl iJu&)= 


128 t 4 ^ JaU|l iariji / JU» 

a=128 f n™8 u 6 = 4 2 + 4 = ^ 


5„ 


u s = ar 11 ' 1 *$■ Ug- ar 5 *■!► 4 - 128r J r- 

r 5 = _L ^ r 5 s 1 -* - 5 = / 1 ' 5 


128 


32 


.-. r = — 
2 


* r>=(-r 

2 -4 

64,32,16,8 : ^ ^LuijVI .*. 

<128,64,32 , 16,8,4 > : y* **P^\ 


Sym Of a Geometric Sequences 

ijdsg/l iJtfi 


iAlf 


JjV) OiJI -SLUS. jjjjLtuVS U 15 **At 

n=nymber of terms, r = common ratio ^ 

^ a 1 

mlazemna.coml 


u,” a , 


a(1-Q 

1 ~r 


, r^ 1 


1 - r 


(1) s n > 


(2) 1 < r < 1 

A*<alA AJUl (4,j») 


na r =1 < 44 -‘ 

2Ltfl*2U^, 

S n = a+ar+ar 2 +.+an n1 « 

S n = a+a.1+a.1 2 +.+a.1 n1 

S„= a + a + a +.+ a +. 

(first term) 


0 


■ S„» na 


^2 IfSli r=1 d& ^ 


( JjVi t> n) $£ t '> A ^ Ai1 ■’■ 


0 a(i- r n . 

S n =-~ .......r^l 

n 1- r 


g^ggltt 


©GO mlazemna LuJI W^o ££ jo/^LcJI <^J>£>I 























)LU« j&j\ i aUsI i i 

Infinite Geometric Sequences 



^wh^AM iuuLull (2) 


(2) 4_uL$j!!>Ut 'Au.u^>.<^JI 2i^uCuii <j_jjUa 

/ 

.jy-k; S L ^T utt iLu^UXt ljUjUUJ JSJ ^LsuLZUt jjOi*. 2> f 

jV 3^ IS ^Us+jt Uul^ (LuLus^) iHfLajCwii 3JL*. 

t ^L»oi ^y'"' “++ V Ujl — ^ ) I Jla. _>£S^a jl ( +00 J fiX> j~*r^ ^ 0.$&£ 

-1 -2-3-4-S-. jl 1 +5+9+13+17+. 

: y&Ji&v y»V\ jtf (2-u^i) a^l j*6 V*Ub w 

a(1- r n ) _ a - ar 11 

——— - ™ —~—*— — £m&* 

1 - r 

r jjuji jv . **«s iibi n wao uis<r n ) 41a -i<r<i uoi^j 

1 n ^j&L 

.<ii,:i_rj ji^uaii yj_i2j -1- £(_& n - co aJLS r n '^ : —j- r ®-gr ^-Ws i^-*S 

2"’ ii!!i; «a v 2 isffiF 

- i/i\ill mP^^oW a40 0_ ft j .... 

(jf= —) .r|~-^-fy~' s +-rj- + T ” ® . J*** 

+ : . 2 , "v.r;[: 1- r r 1-W" * ■■ . ■ 

+ Wm ■ ■::: i ® ::; . 

8 1 , (^3Li US ^ wnj 

2Lu*JL^Tt 3aul£&» U>ji2j ^>*£J 


a ar 

Sn= i^ ” il“ r >“ B '^ S " : 1 - r 


r<-1 jfSfsh LadtJLc J -“1 <C r <C 1 ta*JJu£ &&*&£ 4j^-iLaJ 1 14 ^ gsAuaJ 

mlazemna.com 


1 


1 + 1+1 +>/( l ) J &. 

2 4 8 


a = 


Jj'tfl UssJI$ 


I 1 2 

r “ 4 = —x - 

| 4 1 


2 

4 


j-Utfl /Jail 


- ^ - i ,o-s =1 

1- r t _l 0.5 


0.4 + 0.04 + 0,004 + ... / (2) Jlli 


a = 


o74l r =Mi = lM = 0.1 ^ J-sa! 

- 1 0.4 0.40 - 


Soo - 


0.4 


0.4 _ 4 
1-0.1 0.9 9 


iyUttlU t-uijll 

84 — 16 + 4 — 1 + ... g30jL>. / (3) Jll* 


a = 


84 r = — j*UVt /J*Ji 

4 


Sx a 


a , 64 
1-r 1 + .J 


84 =64x 4 = 256 
5 5 


5 

4 


© ^ O mlazemna LuJl \^oJXi\ IjuD^^Lo Xi/^LcxJl 


















































/yrfJUii hOulU to ,JihkiMd\ Jtt^SkA 

(2-3)~~3-i^J^ 1 


4 2 2 

u* 55 ar = ar r 


2 2 

u 5 = rajr 


%• u,= ar 2 


il 


: Ubrilg Qljkail £* (1) 

s r 2 y„ ytl ^ AduttyUl) y-»Uai f yb li! (Ij 

(r 4 ~r 2 xr 2 ) / 


;. u c “ ru. 


4a»isw8 SjUsd! ,*, 


j = _1 AiJalA SjUuSl (1) j& <1 ,-1,1 ,-1 ,........> ( AjuU 1«J qiLm\ (v) 


, a — —8 6^ f ) < 32 , a , 2 , —-,.> ^ (c) 


r =JL=d ^ JL=:1 X 1 -» A=d > 4a=-32 4 a 

32 2 32 2 2 32 4 4 


— =»8 / Jail 


4jsa2os<a S ]li*di .*. 


sat s® as-»@ «ws*T*<i»ttw*«*i a* wf m 


m Aaja t&i jJa. ^uaas. ^jli Ua.,>«. (r) ( ^jxuiiA 4»aji2i« J y4-u! ^jb. Si! i 

SjL4! 4^jSSa <LSL* a Sjl& QjSS Juftfi a JjVI «Sa3! SjLSi £>Jax ij±s»s! «*jtv4 / 

Ud.j.4 f £jl£ lii <JL«m ijoaJ! |u»»a» 

<UJbl4 SjLju! »', 


16 


. x=-8 cM f a*iir M ) < 4 ? x ,16 > ^ & (- 4 ) 

“4 x 2 “ 4x16 *4 x* = 64 *4 x = + 8 i 


Aoaj*® X C)J^ AjJLwi X (jj^ 44S | “8,8 } J 3 ^! ^“ 4 O* 


a,, a 


a 2 a 4 


— c*j^ ( 4^4s*4auUl» | <a 1 ,a 2f a 3 ,a 4 ,...,.> ^ (j) 


UMiUS Ui / jJnJ} 

{<UJaLsk} yaiLuiV! ^1 j3u»w 4 Jj^oLsi! yl& U.I 14 


© j) O mlazemna LjuJI IgA^ol Uo/^Lo £« xj/^LoH 









jOm j4 i / m aUfit 


3 = tfwlwl 0'^ I %&*•£* bu^A ) y^as 3u n+1 CM & (J) 


(n,n+1) c> uN- 32 -® ^ 0^ / <ja^ 


t& ^L 4 aJ g ja!^ l^u u n = 3 u r . +< SI.jU^Jt Uui 4 M*i ^1 


juMft 


H, 

jjj n + 1 a Hi 
Un U n 


Hi 


4j-*' , 5h Jj 2 u 


0*L«4^f 


Hi 


1 *# Hi±l = l f l x Ojjljyi Ujj^a ) 

14 3 3 


1 


— (r) 4>4#L^Vi **» 


r ^ 3 i$4Jy^ 3J!Uby^ Ijm^II Ax 

: Wlrti yjsSlf 4*31! 4s|*aAifaiil ttitejliilf ye# J&l yljlf ifeaMAil d|^l tehfilf (2) 


3 

81 

a = 81 . r = 1 (!) 

3 

27 

4 

3 

9 

81 AijjiSi jim / 

3 

3 



1 

<81 ,27,9,3,1 ,.> 


81 < a 2 = 81 X - = 27 ‘ a 3 * 27 X - ~ 9 


a, = 9 x 


3 ‘ 


3 X 


1 


1 


-.- , a 7 = —-x-2 

32 z 32 


8 


-x -2 


? a 5 


-1 

16 

-1 


, a, 


-2 = 


1 

32 


1 1-11 
16 ! 8 5 T ’ 2’ 


1 

a =- ‘f 
3 


~1 „ „ 1 

-x ~£ ~ — , 

16 8 ' 


■2 M 

/ Jftlt 


> 


©OO mla2emna ls«ol IXj 0/-&0 gJO JO/VcJI SiJJl^-1 
















l•'***&**UfeaU uUtfkjJt if Sui£a* 

a=27 ‘ r =-— <27,-18,12,~8,~,.> fe) 

3 '3 

a=“*8 ‘ u n+1 = ~ u n I* 5 ) 

& 

54sa = 3 = r <-8,-4,-2,-1,--.> /J*« 

H, 2 2 


a=2 , r=2 


< 2 , 


*KO 


> 




U e 


» r 




a, 1 


Uo = ai" 


u 9 


2 „J 

o7 

s&. 


_1 

64 




U 4 = ar 




-64= griUiJ 1 


u 7 = ar 


-64 = ar 6 
-8 = ar 3 


JjVI ^aJ! a 


8 = r r 

2 3 = r 3 
2 = r 
-64 = ar 6 
-64 = a {if 
— 84 = 64 a 
64 


64 


-1 


(1) 

( 2 ) 


(2)c^ (1)4^ 
u^.j^U I >M* ^ 

(1) 4i«si*.A (Jt r o*j*j 


/ JfiJt 


© j) O mlazemna bjl \*ajst>\ Uo/^Lo go xj/^LoH t±JX£>l 

























1 AUfit 


? < ****** «uU**) &M*sJf &** g* a# £wtt 3<96^ aImI 9 J»dt (5) 

a=3 , n = 9 + 2 = 11 , u 1t = 96 

96=ar 10 ^ 96=3r 10 * r 10 =32 4 5 {r 2 )=2 5 
r 10 “2 s * r 2 -2 *. r* + ^/2 

r =J2 &■ <3,3 v2,6,6 -n/2 .12,12V2. ,96 > <** ( t^jVt ^SaH) .*. 

r =-/2 <3 r 3 V2,6,-6>/2,12,-12V2 .,96 > ^ ^t^!) .% 


Uw** -32 = { <; y<^u3«s|.. ( ^. ^yjjii ^iiAlj $§aaa (6) 

•'3li : ;:|l! ; - ! ? i*** W* — 4 <£$Uu 


a.,= a a 2 = ar 


a 4 ~ ar 3 a-«p aif 


a(1+r) -32 

X 

=8 

ar (1+r) - 4 

3 


r 3 =-l- 4 . r 3; 

={-) 3 


2 3 

‘ 2 ‘ 


a(1+r)=-32 ■#- a(1+—)= 

2 

■» ax-=- 32 


2 

a=— 

2 


3 

a ? =ar 6 ■■> a 

-64 

7 = x 

1 

t”) e 


''a+#l*ili;|pi|ip|v' a(1 +4||P^ / -32 
ar 3 +ar 4 «- 4 arf'|t*r)« - 4 (2) 

% ©„3_.* -jb, „3 „ 1 


1 

2 


8 


qr [ J !<u ?^ cJ®' L&J*^ 


ii 

2 


-64 

T~ 

< 


1 

3 


© j) O mlazemna bjl \*ajst>\ Uo/^Lo go xj/^LoH (±jji £>1 































































s - 2 s UmLiIJ 5©4 life*# ^jUf 4|^l fgifrftA uHhlt 4aMdMAl) 4 uWmII. taAsfiif (7) 

/o^f 

S = ^^"1^504= Mlr!^1^504^^1^1«#504=^^^ , ^504=^^*^504=63a 


1-r 

504 _ 

■# a --=8 

63 


1-r 1-2 ' 1-2 

<8,16,32,64,128,256> 

8+16+32+64+128+256=504 


•1 


3J«<;j J^Sfl kw> 4^’ 436 jA tf-W LaJk^j 728 jA 3~ I^Uit*** 4 6*^* ^ (8) 

4aJI &>St2 / Jaii 


u n = ar"' 1 


486 = a3 


n-1 


Ct 


ajl-r") 

1- r 


^UJ! ^ jAA,<ali &>3S 



42) 


3 n a (11 aJjIaa!! (jA 


ax3 n 


486=a3 tv1 4 486=ax3 n x3' 1 -» 486-——-»ax3 n =3x486 4 ax3 n =1458 

3 


a =• 


1458 


3 n 


43 ) 


728 


a(1- 3 n ) 


(2) ^LTiUii *4. a 'a^ji ^ 


728 x -2~ a(1-3 n ) + a(1 - 3 n )= -1456 

14.^8 

* —^—(1- 3”) = -1456 


1458 
~3" ~ 

1458 
~ 3" " 


•1458 = -1456 
= 1458 - 1456 


11^=2 «+ 2x3"-1458 -+ 3 n = —/- 

3 n 2 


3 

729 

3 

243 

- 1 

81 

3 

27 

3 

9 

3 

3 


|1 


+ 3 n “729 ^ 3 n ~3 6 + n=6 


(a) JjVi AaJi 4»«us (3) ^ n=6 0^ 


1458 1458 1458 1458 1458 „ 

a = r— = —: —- =-=-— =' — “ 2 


3 6 

a=2 


3 2 ,3 2 .3 2 9.9.9 81x 9 729 

, n=6 , r=3 

<2,6,18,54,162,486> 6 ^^ 

S n = 2+6+18+54+162+486 = 728 


@00 mlazemna buJI \^ajab\ lU/^Lo &o x>/VU)l <£>J£*-I 


































27 


UbiSJ&fr taljatS d|4Al| *-v -‘^f (9) 


»? «iya u jt u«$«#* *» #s ? «uyit a^ji ~ ^Mii 4*4uifi 

l .^ 

,ar J ,......... axarxar 2 = —...... (1) / 

27 


f,ar s af 2 

w^» 


a x ar x ar 2 = 


1 


* a. J = —-» 

27 r 


a 


3r 


27 

.(3) 


ar+ar 2 +ar 3 = 


■*• 27a 3 r 3 ~ 1 


13 

27 


( 2 ) 


(2) a 0^ 4A?« 


2 t 13 „ 1 . 1 2 , 1 3 13 

-jl.—- s*. *■ — 1 r +—r = — 


a r+a r''' +ar*=— *&■ — x r+ — r *+— 

27 3r 3r 3r 


27 


(-+-+-=—)x3 

‘3 3 3 27 


l+istr 2 = 


13 


-# 9r 2 +9r+9=13 # Sr 2 +ir?9 »1 3=0 •# 9r 2 -9r- 4 = 0 

A 

•* (3r+4)(3r-1)=0 -* 3r+4=0 ■» 3r=~4 *- r= — 


3r-1= 0 ■» 3r =1 


r = - 


CjU ba u) Uibjl JjJdJI 4juUua!SI 

1 


a =-- =# a=—1_ =1 

3r ^ " 3x 1 

' ' 3 


<i 1 . 1 JL> 

K 5 n J » 3 » — *- 

3 9 27 


S = 


1 


1 3 = 3 


n 1- r 1 1 2 2 2 

3 3 


g&ii (3) 4JbU*i! ^ r CP 




*m§A^ ,Jt 1,2,7 *Mfl jjj 18 <wUa> ijMte# lyg&e *Usf (10) 

? ilMlI &4S, Ui • 4«te# MUM mMM ^Ul ypk 

a , a + d ? a + 2 d : 4 > hai*& IMjA\ jIj&vi 5 ! u-ajfc / 

fa + a + d + a + 2d1-18 
13a + 3d ] = 18 

.0 mlazemna IJ 14 JI l^jo^al IXj 0/-&0 ftp jO/VcJI ssjji ^-1 













t>» /^iJLa» uUtfbyi d 1 

[ a + d ] = 6 3 ^ 

A ” 6 d m | 

: *-tti ° 1,.,.'•.» ' 'i '.'l £ '^LJsuA^ iuuUUl Jjj» yli 1 , 2,7 J'JeVi iitiU >.£. 
SjuUla / a +1 , a + d + 2 , a + 2d + 7 ,. j 

a + d + 2 _ a + 2d + 7 _ ^2) 

a + 1 a + d + 2 j 2 ) 4iiUu (1) cA*" 

6-X+X + 2 _ 6 - d + 2d + 7 

6 - d + 1 ~~ 6 - U + X + 2 

8__13 + d 

(7 _*c| ) (13 + d ) = 64 vA 3 tW* ^A 3 

91 + 7d-13d-d 2 -64 = 0 
d 2 + 6d - 27 = 0 
(d + 9)(d — 3) = 0 

eiter d + 9 = 0 d = - 9 —> a-6 + 9-15 
or d-3 = 0^d = 3 —> a = 6 — 3 = 3 

(15 ,6 , -3 ) jW 3,6,9 ) A /. 




g*Ull$ &ljJ)4 t>UJ) Ua* gl£ *U 3 J$*» UJA (11) 

? «uUI 

/Jail 

ui = a = 3 

U2“3 + d ' a , r 
u 4 = 3 + 3d 


u 8 = 3 + 7d 



4_LuijjA ajuU 1« / 3 + d , 3 + 3d , 3 + 7d ,. ^ 


3 + 3d _ 3 + 7d 
3 + d 3 + 3d 

(3 + 3d)(3 + 3d) = (3 + d)(3 + 7d) 
9 + 9d + 9d + 9d 2 = 9 + 21d + 3d + 7d 2 
9d 2 + 18d + X - 7d 2 + 24d + X 
[ 2d 2 - 6d = 0 ] -s- 2 


mlazemna IJ14 JI I^jO^I IXj0/-&0 jO/VcJI ssjji^-1 


















jl*M jA}\ i iiJLJ 0 t 

d 2 - 3d = 0 
d (d - 3 ) = 0 

either d = 0 OR d = 3 

/ 3,3,3,. ] ui: 

( 3,6,9, ..... ^ j' 


d$2l <>» JS Ulp* titi 70 &4 m* al*l £iti £*«* 4& til (12) 

¥ ^Uf2l t*JA U* . 4uLm« ASfitiJI ^Us2l £d£ 5 j ^Ull LA^frj 4 j mIUJI 

a , ar ,. ar 2 :<** jI-jc-V) <_£j^ / JaJI 

a + ar + ar 2 = 70 
a (1+ r+r 2 ) =70 

70 .(i) 




a = 


1 + r + r 


/»!; ^j|\ ‘•fl’J'j /k’. /’) /; i 

i ij ^4 J<£]t -Ladl 4 <J ftjQ' JLaljj 4|Vt U>4J UJifi 


*LuL 


Aji 4a , 5ar , 4ar 2 ",. 

■ WI |ar - 4a = 4a r 2 - 5ar W" 

[ 4ar 2 - lOar + 4a = 0 ] -+2 
2ar 2 ft 5ar + 2a = 0 
a ( 2r 2 - 5r + 2) = 0 

either a = 0 (U^ -3 £*^2 ‘■ft** 1 C$ u^* 44 I^j) 

Or 2r 2 - 5r + 2 = 0 
( 2r-1 )(r-2) = 0 

2r-1=0*2r=1 

r ~ 2 = 0 r = 2 
70 


r - - 
2 


a = 


„ 1 1 

1 + -+ - 

2 4 


70 4 i 

7 7 ulfl r " - 


a = 


70 


70 


_ “10 . u r _ o Udjft 

1+2+4 7 ° r ^ 

( 10,20,40 ) jl ( 40,20,10 ) U ^ 


mlazemna b^J[ I^jo^oI lXo/-&o go o/VeJI s4Jji^-l 


























































gauj&tU JlWilli 


mlazemna.comK 


ciJbjwJI inr>i LJjxt) ctooloJt igua = UqUI f |OJI 
Kmmi i jmn ljjo Lsljmll igqiu cul ju : l^tillll pj£)JI 

IsuIlrII f jliii : CjJIUI £ Jill I 
WWOr£l\ 


vv.-um^ 


@OO rnlazemna LjuJI IsaAiI luo^Lo £0 /tf&oll 



















© j) O rnlazemna bjl \*ajst>\ Uo/^Lo go xj/^LoH (±jji£>1 









Conic Sections S-S^S 


Circle 
Parabola 
Ellipse 
Hyper bola 


SjJUJLI 

sbtjJi gb2)t j4 
Circle «>>*UJt[3-1] 


(Center ^4.,.*<>3 2 £j& %sas& iaosu t jj.o < £o> u 

i c(h,k) >jiy Jpuj» js^.>>iur ioi (Radius ^jbsjf wa^s) cyta ijtaa* ^jUu 

^au djifiJLS't pi (r) jjy i ^ajjj 

,apM 


O' 

(h,k) 


Circle = {P s Pc = r, r > 0} 


(plane) </* (point) ^ <** p(x,y) 






Characteristic equation of circle 


4^IaUI bjdM U4lm [3-2] 


J(x-h) 2 +(y-k) 2 = r 


^ AJbiu p(x,y) ^iaiilij r>0 o* (r) UjIaS uu*&ij c(h,k) b&jijA s J^b 

pg S I* 

&fU»M 5 UJJJ 

SjJlJlli <U«itaUftJ 

4 ^^ yy,- 

Alsijuu 4^Usji 4*i«al! ^s-u*aS (f) Ujlal uLwajj (0 n ,0 K ) J^V) 4,laU lAj&j* ^iil ijjfos! ^a 

: ^ % jiWl 


*# (x-h) +{y-k) = r' 


x 2 +y 2 = r 2 




: cjIaaj (4) u>i uL-suj (5,3) ujSj^ M-aii Slit** ^ /iju* 

; Sjildlj 4 J«sI*aI 4awAJU'i A*juwoil J^JhJ / /Jai l 


c(h,k) = c(5,3), r=4 
v (x-h) 2 *(y-k) 2 =r 2 
.-. (x-5) 2 +(y-3) 2 =4 2 

(x-5) 2 +(y~3) 3 =18 : <** ^ iljw 


© ? 0 mlazemna bjl Is/Otful Uo/^Lo g/o xj/^LoH <xxj£>-l 





















; CitJ*j (6) UjJafi uluiij (-5,1) 31 aUa A* /2JU* 

c(h,k) = c(-5,1) « r=6 (units) / Jail 



fe \2 




(x-h) 2 +(y-k 

Ci 


\2 ^ a »2 


r 2 = 49 •# r 



^eawi 


Si /%8jlf__Jisif ^ss^sAi^lJ* ^3 festal / *^| !ll^l- 


P 1 P 2 = ^/(x 2 -x 1 } 2 +(y 2 -y, f 4&U1W 


tv -1 .MlI J * 2 V"- 2 »J 2 


d 



OH | V 

f WJk«W& 4 §h ■ 


1 * Vi) ^ 


a 2 +b 2 

J* 


11^1511/ ' fl 2 \^2 ? 


S 




1 2 


* . **1 f"* *|A 


-m- 


-m 


^i+x 2 v = Yi+y, 

j. i y ^ 


i \^i > 


y,) P(x ? y) P 2 (x 2! y 2 ) 


P(x,y) 


*1 _ ~2 _ yi , y 2 | LAu^u^i AiaUl CiLulianl 


1 ™^ (2 * 1 | U 4 Q (4 f ^3 | ^ « 5 Ai / 




r Jj* 


HU *** jtS ? WlL^4|«^^i| 


Pc = ^(x 2 -x 1 ) 2 +(y 2 -y 1 ) 2 

Pc = Ji4-2f*(Z-if = V2*+2 
r = Pc = V8 

.. (x- 4f+(y-3) 2 = 8 4 ^ a 


.0 mlazemna IJ14JI l^jo^al 1 juo/ , ^jO jo/VoJI ssjji ^-1 





















P,(-2,3)» Rj(4,5) Ottlaitfl UjUbii ^5J1 Sjilalt 3laU* ja> /2JU» 

pjp” u * u * 3a ^ 4 ^ c(x,y) / J&H 


C(x,y) - 


i.+Xj yy+y^ 

v~“T~ ’ ”2 

4+{ - 2) 5+3 ^ 


C = 


v 2 
^4 — 2 8 ' 


v 


2 j 


j 

(2 8 

2 5 2 


= (1.4). 



r * RjC = % /(4-1) 2 +(5-4) 2 = 33 2 +f = 39+1 = /lO units 
(x -1 ) 2 +(y - 4) 2 = 10 


Cuts lit 4JU1! tettlt flail*) <3*> 4> SjM «***! 4^ ,/2 

: <Wf 4 $>lail 4J3 ia 4 jli 4^1 ,>s ^ P 2 (x 2J y 2 ) ‘ P^x^) 

jx 2 +y 2 - x(x 1 +x 2 Hy(y 1 +y 2 )+.x 1 x 2 +y 1 y 2 = o] 

: jfii (2 Jtt») (3Mi d&»tt J* OjM 

x 2 +y 2 - x(4+( - 2)) - y(5+3)+4( - 2)+5(3) = 0 
x 2 +y 2 -2x-8y-8+15 = 0 
x 2 +y 2 — 2x — 8y+7 = 0 

^ JtiUll JjV! JaJl ^ *** 

(x -1 ) 2 +(y - 4) 2 =10 XL\»*1\ h^f 4 j 

x 2 - 2x+1+y 2 - 8y+16-10 = 0 3^^ 

x 2 +y 2 - 2x - Sy+17-10 = 0 3^ 


x 2 +y 2 ~ 2x- 8y+7 = 0 


^UJf 


a/9+1 G 


v 3x— 4y—15 “ 0 ^u*mA\ qm&j ALsij|AjSjA <^lil SjjIuI 4liU* ^ /3JU < 
= |3x i - 4y, •-15| = |(3)(0)-(4)(0)-15 

v+ + r-4? 

|-15j 15 

" .25 = 5 
d = r = 8 units 
x 2 +y 2 = 9 


= 3 units 



0 j) O mlazemna bjl \*ajst>\ Uo/^Lo go ,«/VLa)l (±jji£>1 











































[3-2-1J 


tows 


Jit \JsssijX\ u)L*3f JL>3 jsJIc b! to^yLfeii JL>i 


U^«IJi 


I* Ujki U*oJj C(h,k) lAjJsj^ SjJUJi umo lit 
(h ,01 ;>*?> 3 J«fc 2 jj r — |k| ^)ts C$ULu*t}l ?P>** *** 
( 0 ,k) ‘AiaSij r = jhj £ii ❖ 

(h, 0 ),( 0 ,k) l«a 0 ^Uuii t 2 b 2 ij r * [hi = |k[ ❖ 



y 


• k 


X' 







# 






qmm Sjl!»lif lili 


(r,r) UjS>* yj% JjVi £*jii . Vjt 
(-r,r) UjS>* .}#? 

|-r r r) u js>. oj% ^ fcu» -!33 
(r,-r) gjtt . NO 






f 1(3,2) UjsJaj 4 r Lw4) u-a ^ /1Jtt» 

(X) O"* 2 ’.* / JftH 


.-. r = |k[—|2j= 2unite 
.*.(x - h) 2 +(y - kf = r 
:. (x - 3) 2 +(y - 2f =4 
x 2 +y 2 - 6x- 4y+9+4 = 4 
x 2 +y 2 — 6x~ 4y+9+ 4 - 4 = 0 
x 2 +y 2 - 6x- 4y +9 = 0 


/ AjL&iiXaAll J| 




JtJuaLSSf uu* t£>»4 2J&jj,inu (jImJI ijfiismi (^aII IU^Lm ilsjoia! ^44 /I 4&l«sW 

x 2 + y 2 - 2 h x - 2 k y + h 2 = 0 J 


J/2! Jlidl l^\M\ sk JaJ! ^.j% dn 


x 2 +y 2 - 2(3)x - 2(2)y+3 z =0 

x 2 +y 2 - 6x~ 4y+9 = 0 4 IjI*a]| 


852 SO ^ #£ Sfift S&* mi 0EB $g9! jg>!?J -*B3 £35 rSSK MB 0MF Mi Si 


© j) O mlazemna LuJl l^oi*>l Luy&o g« X>/VLa)l s±>j£>-l 


























i&s o ¥ u^* 

? (4 r 1) IfcJSj*aj ^iLuall 4 J^as sjilill AJjIjui /2JU«4 

^y} ^iUol! jjata<u1 SjiWI ^j! W S JaH 

.■. r =|hj=|4|= 4ur»its 
(x - h) 2 +(y - k) 2 = r 2 

(x-4) 2 +(y- (-1)) 2 = 16 -» (x- 4) 2 +(y+1) 2 = 16 


x 2 -2x4x+16+y 2 +2y+1 =16 •# x 2 +y 2 - 8x+2y+17-16 = 0 “i* x 2 +y 2 - 8x+2y+1 = 0 


Si&tjJl uu^a* 4jyj2s4 ^jUaH jjShAS! 4jjk»« AstJ\ /2 41^51# 

x 2 +y 2 -2hx-2ky+k 2 = 0 

; SjpIMI uua Jail 


x 2 +y 2 - 2hx- 2ky+k 2 = 0 
x 2 +y 2 - 2(4x)- 2(-1)y+(-1) 2 =0 
x 2 +y 2 - 8x+2y+1 = 0 

? (4,-4) ^ jS4^31! Sjilill ^ /3JUa 

0*jj**A u-^2 I Jail 

.*. r = |h|=|k| -> r =|4|=|~ 4| = 4units 
.-. r = 4units 

(x- 4f+(y- (- 4)) 2 =16 ■# (x- 4) 2 +(y+4) 2 = 16 

x 2 -8x+16+y 2 +8y+16=16 
x 2 +y 2 » 8x+8y+16 = 16-16 
x 2 +y 2 - 8x+8y+16 = 0 AbU^ll 

du^| 2 )j ( 1 ) ^Jaa^UJl 4 / Juisli w 5 ibJ ££*«_!$ 

. AJjUaJI 


x 2 +y 2 - 2(4x}~ 2(- 4)y+16 = 0 
x 2 +y 2 - 8x+8y+16 = 0 


U jJal lJLojj dJljJ! £ujil ^ ^S3j AJibu« ia. /4JU# 

? Cilia.j 5 

X e ! jtwl 4Jaa.Xs dJdll £ujll ^ ^Sj 1(hV ujJLwJIj SjlwVI / y^l! 

y ^iluail ^liaVI j 


C = (-r,-r) = (-5,-5) 

(x+5) 2 +(y+5) 2 = 25 iaiwCUbj 4JiU-4l 

x 2 +y 2 +10x+1 Oy+25 = 0 


© i O mlazemna LjuJI LLo/^jd go xi/UaH 













General Ecfuaticn Of Circle 


(x -h ) 2 + (y ~k ) 2 = r 2 


dA iJiiAAs^t! kaMmSM 

o>iUfai mm [3-2-2] 

Aa^USJ! h uwu3 £ja 4auU AAatlS jj S jit ill %JJaa 

4«wUlii 4liUb«ll 


x - 2 hx+h 2 +y a ~ 2 ky+k 2 = r 2 

x 2 +y 2 - 2 hx - 2 Ry * h 2 »k 2 - r 2 * 0 

A=-2h , B = -2k , C = h 2 +k 2 - r 2 


01 U^js blj 
Sjj^oIU SjiliH 4j<Aisu» 


x +y 2 + Ax + B y + C = Of ((3uUll 4lfcu«lt)) 




<lLutAl!j 4 JLwt 4 jp SjLp jJbll! lLu £jV 5jjSaaI! jilt ^ jiJLwu h , k , r 2 j! 

6 * r 2 = |i 2 -#-k 2 - C > 8 Lib 

: otlliSy^ lh i mam 

y } X £jjjiS^ &pi&ll <Uibt4 * 

{{ \‘ :; |||p§§4 0* d^l)) y 2 cM* - ^§px 2 * ,,„•••;/ 




' "V f-ipy : ;'•,' k ; j^gWjV : ; . ; ;';j ■ •;•. ..... 


#1 


; S.jib <lbtsu» Jjaj <LjjVI (ja /i J U4 

(a) x 3 +y 3 - 2x+6y« 9 = 0 

(b) 3x 2 - Sy 2 - 2x+6y -19 = 0 
(C) x 2 +y 2 - 5xy - 2x+6y -19 = 0 

(d) x 2 +y 2 - 2 x 4 - 6 y + 19 = 0 

(e) x 2 +y 2 - 2x+6y -19 = 0 


4 lUt^! 4 a.Jill 4 Jibt 4 I 4 JV SJib JIajV fa) / J&B 

, y 2 J*U*» x 2 cP*b»@ £)V *J^b Jjww V (b) 

, xy -&*ll 4 /^' Sjib Abu** jfuiY fc) 

; Cams* Sjib Aiits** (JjajV (d) 


h=^ = 1 , k=|=-3 , C ~ 19 

r ™Jtf*k 2 J'c = Vl+SMS = V10-19 = /-9 0 R Sjib AliUu, .*. 
h=1 , k~-3 , €=-19 ; Sjib J«u (@) 

r/ti 2 +k 2 - C = Vi+9+19 = \flB > 0 


© j) O mlazemna LjuJI IgA^ol Uo/^Lo xj/^LoH (±jji £>1 



































































foot I wteaM ^ yifi/fcrfrfAff *moaa 

2x 2 +2y 2 +12x- 8y+6 = 0 j*bS c4*<ojj j&>* gH^I Aa* /2JUa 

1 y 2 j^L«u x 2 c)’*'** y**^" / 

.*. [2x 2 +2y 2 +12x- 8y+6 = o] ^2 
x 2 +y 2 +8x- 4y+3 ~ 0 
,C(f ,#) =C(4,^)=C(-3,2) 

... C(-3,2) ; j* ijiun jSj^ 

. r = v'h ! ♦ K’ - C = J(-3) ! i (2) 1 - 3 = n/ 9 + 4 - 3 = v'10 

© « ^ 

’.*. r s yio units 

, r = 2 ‘ C (1 ,- 3 ) 4^1 u^si /3jtt» 

/ jdi 

r=2 , c( 1 ,- 3 ) 

(x - h) 2 + (y - k) 2 = r 2 

(x - 1 ) 2 + (y + 3) 2 = 2 2 

(x-1 ) z + (y + 3) z - 4 4j.sbud! Jbuju3 

x 2 - 2x ; + 1 + y 2 + 6y + 9 = 4 

X 2 - 2x + y 2 + 8y + 6 = 0 . 2l*UJI ^JjsbudS 

/_4JU$ 

. ^UUajt j.j^ 4 UJSj^ P 2 (4,-3) « P 1 (1,-2> j*3 C JA\ SjiUl! ih\x* 

.C(o,k) 

A r = = 7(0-1) 2 + (k+2) 2 = 7* + (k+2) 2 

A r = P 2 C = Tf0-4) 2 + (k+3) 2 = 7l6 + (k+3) 2 

4 jjI«u 4 SjjIaJI jliaS) t-iUo3J 

A 7i.+7k+2'f = -v/l6 + (k+sj 2 

A 1 + (k+2) 2 = 16 + (k+3) 2 

© j| Q mlazemna LjuJL IsiOtful IXo^ViO jo X)/Ua)l t±Jji£>l 















. i + k 2 + 4k + 4 = 16 + k 2 + 6k + 9 


JsumujJL 



1 + X * 4k + 4 = 16 + H + 8k + 9 
2k —-20 

k = ^ = -10 

2 

... k =-10 
C (0> -10) 

r = sji + (~io + 2f = V66 units 

.% X 2 + |y + lor — 65 « Sj3UM <US41jla 

P a {3 ,-1) * P 2 (2,0) < P 1 (0,0) >« 4*. /5JU * 

X 2 + y 2 + Ax + By + C = Q __(-| S^»UJ! 41Ajl«U / <«M| 

R,(0,0) 4JjU*«JI Jpau 

(0) 2 + (0) 2 + A{0) + B(0) + C = 0 



P 2 {2 , 0) (X) £ J AJhtJtil 

(2) 2 + CO) 2 + A(2) + B(0) + (0) = Cl 


4 +■ 0 + 2 A + 0 + 0 *■“ 0 

2A = -4 

A - - 2 -„,——_——~---. (3 

Pg{3 1) ^1) J 'UjUuJft 

(3 f + (-1 ) 2 + A(3) + B(-1) + C — 0 ____— (4 

10 + 3(-2) -B + 0= 0 (4) aj^ ^ C t A ^ 

10 — 6-B = 0 
4 - B = 0 
8 = 4 

X 2 + y 2 - 2x + 4y = 0 : ^ SjiUI 4J.sU* 


rnsm 

^Ul ^ UJSj* P 2 {-1 ,1) t P 1 {2,1) 6#k^W >*3 UjU* 

2X — 4y -5 = 0 43iat*A 

©OO mla2emna Uk)l buy-H-c ftp jo/VcJI 














X 2 + y 2 + Ax + By + C = 0 'Labdl 4 JjUla1! 



I 


Pi(2.1) 4_abd\ AliU aH 

4 + 1+2A + B + C = 0 

5 + 2A + B + C — 0 _(1 

P 2 ( ~ ^ i 1) <LaUJl AJjUlaH JAaJ 

2-A+B+C = 0 _ (2 


; JUllij Lul (2) (1) 


+ 5 + 2A + B + C = 0 .. (1 

+ 2 ± A + B + C = 0 .(2 


CJ^ 


3 + 3A = 0 
3A = - 3 



. A = -1 _ - _(3 

■•■ c (ir ■ 4) ' *>»» 

2 X - 4 y -5 = 0 ilij* Jia-i SjJUI JSj- 

-A + 2B - 5 = 0 _ _ _—(4 

(4) U-» (3) iSjU-a 

1 + 2B -5 = 0 
2B =4 
B =2 

5 + 2 {- 1 ) +2 + C = 0 
5 + C = 0 
C = -5 

X 2 + y* - x + 2y - 5 = 0 ; ^ 3jjt4i) 5 JjU-» 


4ato 6>UI >U» [3-5] 

■= ate 5 ^Lm ajaix at*?? 

jjaa * 

, jjUSJI <UaiL jUi! (jj Jf* (1) 

(SjUftl J■'<*-; 4-ijlia) jjUiil Aiaili jUl| Jj ■!>«* 4JV £' nH,n (2) 

, 4L* (^UaJI 4JjUa (3) 

: 5j>^t J& ajJUu J 

Ax+By+C=0 *** A,B 

mlazemna Ij^Jl Iju^^Lo ftp jO/VcJI 





















jOM J&J I / JlJLd 


(MmU <UdU« 


y-yi _ y 2 -yi 

X-X 1 X 2 "X 1 

y-yi= mtx-x,) 


nr 


P 2 (x 2 ,y 2 ), P^x^y,) (1) 

: (j* AJfr 5Jaijj ^ lii (2) 

, (slope) m 

: tjl (Mull) gtfUXI 


m=y^i 

Xj-X, 


m = — 


P 2 (x 2 ,y 2 ), P^x^y,) opte&t >» ■*$( 
jii but >ua <jljjUyV A,B <£»** Ax+By+C“0 . UjU 


Jit ,jl3 CjUj Mitt j^a-al sIajVI £*t 0 1+mL4 4^* jm jli ,LJLi 

jm = fran#| ui j\ tfftuUIl (j-Uai) 


... . . * ...I.. .. . - 

•i i ' : i ii L i i» n .i j .iiwiji| 


....., 

■ | f 


i ' ji i ii jW iii iii # 


I'': 


,. ii:!! 

Mm 




rn 1 = m 2 ji u$u* jia. jU^aiu^* ❖ 

m r m 2 = —1 ji (-1) ^jUlj u$i** j^b>. jjii uU- j a^ ^uuj iii ❖ 

mlazemna.com^W ^ ^ytui tuu^bii * * 


x 3 +y 2 +2hx+2ky+C = 0 


SjjtjJi 4jjU-s (jjt 

t^u^si ^!jU-a jjS 3 Ptx^y^) 4^' 


xx 1 +yy, +h(x+x 1 )+k(y+y 1 )+C = 0 


o- v-v 

xx 1 in replacement of x z 
yy 1 in replacement of y 2 
x+x, in replacement of 2x 
y+y 1 in replacement of 2y 


/*&Aiu 


, l+ia 4*^ijli vi J& H* Jui 1+1* ^AJJ t-jUilt ^JlaV) 

. laiaJl o^.J f+ilt o^J*^ J* ^ lt 1 V-'bjii! U* 

^^Jmlazerrma lj^J[ I^jo^I IjuV-^Lo ftp jO/VoJI 


































21 ^J^MS /tail! bit 


44X^^441^1 / *; a ^www%, a 



1) j^jU5J>U.~~| 
o?j!jJI 


(a) x 2 + 3 y 2 - 2x+3y “ 0 


&UU* J^ta &tkkt I £&AkM g* tjf £■£ (1) 


y 2 J 4 U 4 54 x 2 d*^** ui 4jjt&4 Ji*2 V / yslif 


(b) x 2 +y 2 +4x-8y = 12 

J£jaM j f ?r!jaa«fV Aiuixssli ^*a JSUj / ijalf 

i 2 +4x+y 2 - iy K 12 

x 2 +4x+4+y 2 - 6y+9 — 12+4+9 

(x+2) 2 +(y-3) 2 = 25 r=5 units C(-2,3) 

U2tiJ4 U%>« UpJA 


d^aSt A&jjku 

4r , (h 2 


(c) x 2 + y 2 + 2xy = 1 


x 2 +y 2 =0 


xy pi) 4 ^ c 5 j 5 aj i^V SjilJ Ai-iU* J^4»V / Jail 


(0,0) J-rffl aM» 4hb«s r=Q 6^ / Jail 


y=-2x 


, j*5?S AajASI (3^* AJhlxa 8^U AJaIsj» / Jai$ 


(a) (x-3) 2 +(y+2) 2 = 25 

(b) PCyf^W^^f 

x 2 +y 2 " 25 


4*«! rfWi «>§ <Uk JS 4# aj^WI «*k* *k (2) 
r = 5 » 0(3, - 2) k JS>* (!) 


P(- 4 , 3 ) jAs c>Vl AMi U jSj* (w) 

/I 6+9 = v 25 s 5 d^ ***J 




Pc =^/(4-(“T)) 2 +(3-5f * Pc s y(4+1) 2 +(-2) 2 

Pc =\/S 2 +2 2 = V25+4' ~ d29 
(x+1) 2 +(y-5) 2 = 29 


0 j) O mlazemna bjl I944UI Ixo/^ £« xj/^LoH (±jji£>1 














&££# && P 2 (4,1), P 1 (2,-3) IAmJm ypASAi ypUf hjki&M U*im 4% (3) 


Xh+X, 

n =—*-—^ 
2 


yi+y 2 


C(h,k) 


J0 mjMI 


h 


2+4 


k=^~>h 


-2 

2 


2 ' 2 2 ’ 

C(3,-1) , P 2 (4,1) » P 2 C *4(4~3f* 

P 2 c Wf+2 2 = Vl+4 = VS 

(x- 3) 2 +(y+1) 2 =5 x 2 - 6x+9+y 2 +2y+1 = 0 “#* x 2 +y 2 - 6x+2y+5 = 0 

4 2 1 + (- 3 ) 8 -3 

x 2 +y 2 -x(x 1 +x 2 )-y(y 1 +y 2 )+x 1 x 2 +y 1 y 2 ss 0 # x 2 +y 2 -x(6)-y|1-3)+8- 3 = 0 


SjJbll ^ pfx,y) / iSJS <uy>b 

SjJUjiiR^ y 

« 14 -P 1 PP 2 = SO 0 f 4# 1 ) 

p J ^ Ap,pp 2 ^ 

(pp, ) 2 + <pp 2 ) 2 = (p,p 2 ) 2 (o*jjfc>y t*.**) 

(x-2) 2 + (y + 3) 2 + (x-4) 2 + (y-1) 2 =(2-4) 2 + {-3~1) 2 
x 2 -4x + 4 + y 2 +6y + 9 + x 2 -8x + 16 + y 2 -2y + 1= 4 + 16 
2x 2 + 2y z -12x + 4y + 30 = 20 
[Zx 2 + 2y 2 -12x + 4y + 10 = 0 ] ■+ 2 

X z + y 2 __ gx + 2y + 5 = 0 A^jlSawiii 

: 4^ill jrifjAlf ^jsii iilWlAftl A& (4) 


P(x,y) 



fa) (x+5) 2 +(y-4) 2 =36 
C(-5 S 4) , r=S 

(b) (x-2) 2 +y 2 =9 (x-2) 2 +(y-G} 2 “9 

C(2 ? 0) , r=3 

(c) 2x 2 + 2y 2 + 3x + 4y = 0 

(2x 2 +2y 2 +3x*4y = 0>x~ 

3 

x 2 +y 2 +-x+2y = 0 
2 

c(~-,~1), r =-~ 


hss. 

~A _ -3 

, ... -“8 _ 

- 2 = -1 

2 

11 «■« 

2 4 

r& *■* ~ 

2 

1 

r = 

Vf ,2+ 

(-t) 2 + 

(Of 

r s 

[~25 _ 5 
V16 4 




© j) O mlazemna LjuJI Uo/^Lo £« 4 >/VLgJI (±jji£>1 



















? c(-2,-3) UjSjaj y=4 gm <j*tl ©^IaJI 4J*la* a* (5) 

/ Jail 

y.,-4 , k=-3 , r=? 

cJjSS A»¥i hL Jfe 3iL**Sl Cja __ 




y*4 


j^U 4 JUa41! cfi 

u i r 

"X 

/ 4i N 

i J. _ 

£ 

X 

. -► 

k 

i 

*— 

tl. 

>i 

s 

1! 

4f*' “ " 

—r ■ . 

j "3 


=j-3-4|~j4-(“3)| 


\ cK-2,-3) 

/ 


a |-7j=|7|=7units 






.-. (x+2) 2 +(y+3) 2s5 49 


y- 

t 

(x,6) i 


=© 

...— _. — ► 

* rx 

^ r .tu 

dix 



V^“ ! y 

\ : C| ! 
rfil 


(h,0) 

y s 

=6 ^ 


y=6 ^amU y^.# ASrlf *|*aU ^ MW! ilAla* A& (©) 

JiJBtV! Jask £#SAll U& 4iU*fc@il Ufc / 

D 


:.r =- 


r “ 2 Sj 4 ^ 
16-01 i0-6t 


JUjOSJukll <Us&4 


. k = 


2 2 
8+0 


L = 3units 


= Sunits 


h “ + r “ + 3 

UA O^U-* M OjS33 C A 3 > » C 2i"^) ? r =3 
(1 )(x-3) 2 +(y-3) 2 = 9 (2)(x+3f+(y-3f = 9 

'. ? gujf*a2t £i>$aU y*«.§ ("3,6) 5M*jy 0.AJI d>t*lf U*lm Aa (7) 

(>3,6) j-®5 1*W <^1 5»j^ gi £& ^ 

C(-r,r) Ij = |. t h=-f ^ti jjIsmJ! $jUi! 4l&a»!sU <>»j 

(x+r) 2 +(y-r) 2 = r 2 

•.•(-3,6) e circle ;. (~3+r) 2 +(8-r) 2 = r 2 
.-. (-3+r) z +(6-r) 2 = r 2 ^ 2f 2 -r 2 -18H45 = 0. 
r 2 ~18r*45 = Q 


(r-3)(r-15) K 0 

I*-3 = 0 4 r = 3 

r -i 5 = 0 r=15 

C(-15,15) C 2 (-3 s 3)(r =3) 

? 

equationl 

(x+15) 2 + (y-15) z * 225 

equations 

(x+3) 2 + (y-3)*= 9 


© j) O mlazemna LuJl \^ajsii\ UuyU<0 {*« Xi/^LcxJl s±>j£>-l 



















: 4wl#ll| £**lf**gJ £t?$aU y*t2| feilA^# 5 (Ajfei *kai g*JI Hjtt&tt *l*\m 4* (8) 
uj^' Is) 5^ Lj& (m) $lmJ ^ (5) 

C{-5,5) , r=5 J? 

(K+Sf+iy-Sf^ 25 

C(5,-5) , r=5 
(x-5) 2 +(y+5) 2 = 25 
C(5,5) , r~5 
{x-5) 2 +{y»5) 2 = 25 


^ (v) 
dtf» ^ji! ^ (£) 


afAnj 4 IftjJai yyaii C(2 S »3) U^Sj* ^*£1 Sj^fAJJ ^Wl ilaljsM %**S (9) 


= 16 

x 2 - 4x+4+y 2 +6y+9 = 16 
x 2 +y 2 - 4x+6y+13-16 = 0 
x 2 +y 2 - 4x4-6y- 3 = 0 


/ 




? J jll^ a*(io) 


.'Cex-axlfi : -:V-: 

R,C= r |1|||J|||:/ 


/ 


Jftll 


u%jsu) uLji2!' ( T bytab, 


.*. RjC = P 2 C 

( 3 ,- 1 ) 


5,1 


J-3f+(0^1)f =/{h-5) 2 +{¥^l]f 

-6h+9+X ; =j^-1 Oh+25+X 

-6h+10h * 25-9 
4h = 16' 

h « 4 :. 6(4,0), P 2 (5,1) 




P 2 C = r =^4fn^Qf = Vi Vf = V2 
0(4,0) ., r=S2 , (x-4) 2 +(y-0) 2 = 2 

(x~4f+y 2 = 2 


? x 2 +y 2 = 25 *>rfU£ ^jy P 3 (- 4,4), P 2 (2,~ 2), P t (3,4) felfell §A§® qm (11) 

- J>& jf £jti <ai JlU ialilij JA ? Mil!! ^ 

jSj»4l! OS^jf4a.l ^jAaj 4aju 4SS ‘Lwala, 4ila» ^A """ S jjjAll <U.Jtjt 4 

© 0 O mlazemna Lu Jl l^oAol W^O g« xvUcdl <±>J£>-I 

























IjM ,^aSMs umU uUtfUpt 1V 

<^L u& t§*l.>iu.» o^J r=5 C(0,0) J-Vl J* 

(x-0) 2 +(y-0) 2 = 25 

C(0,0) ± j«5 

P 1 C =v'3 2 +4 / ' — n/ 9+1 6 ~ V25 = 5 = f = 5 &S2 ^ 4JaH!l 

P 2 C =V4+4*v / 8=2^=2 x 1,414 ~ 2.828 - 3 , r >3 jjiiJi! JaU £& &&J} •'• 
P 3 C=n/1 6+16=^2 =a/2x 1 6=4^=4x1.414*5.656 ~ 5.6 # r>5.6 ^ &sSil! *'' 

? P 3 (3,4), P 2 (0,1), P410) km y >ftl ym*Jf MWS ** (12) 

x 2 +y 2 +Ax+By+C = 0......(1) luuiiSjJtei! iii** / 


P i( 1>0 ) (1) Ah\jmS) f O*2 

9+16+3A+4B+C=0 

1+0+A+0+C=0 


4Jbbu4l ek ^ (4) &■&*>* U^jsi 

[a+C+1 = 0...,...(2) 

25+3B+4B+C=0 


7B+C+25 a 0...(5) 

0+1+0+B+C=0 


_ u ,.-b;c;i=o.(3) 

|b^0^1 = 0.(3) 


6B+24=0 6B--24 

A+jSf+1 = 0.(2) 


B =-^?~ss- 4 4 IB..--4] 

8 

b;^;i =0 . 

■i.i. 

A = B A = ;_! 

A-B-G 


A+C+1=0 

A=B.. 


A^^frjC 4^ua jr (Y) 

P 3 (3,4) 4i^‘i Jia5 

-4+C+1=0 



C = 4-1= 3 



.-. x 2 +y - 4x- 4y+3 = 0 


■ nia«! *». mb «ass n «s *» MS ms *s» ws as* as* wa m set mb asa «* <sa 

SjilJH 4-»Uii 4Jjiss«*fl 


<? P|1 9 1) A*s (X“3) 2 +(y-2) 2 = 5 &>il*AI (13) 

4 Jf (jiauVj 5 -N <Ja^ ( 1,1 ) aMUI oV 4 u-^J 5 J* cW 5 ^ tijyf / 

‘ (1-3) 2 (1“2) 2 - ("2f+(-1) 2= 5 ^ 


(X"3) 2 +(y-2) 2 “ 5 MjjfxAii <> 

C( 3 , 2 ) , P( 1 , 1 ) 

y,-y^ _ 2-1 _ 1 

0,1 = x^“ * 3-1 “ 2 ” O^ 1 ^ 

^juuLull AJasb J $ 

—2 = (J-UaI! JiA .*. 

;, m 2 = “2 o-UaII 


y-y, = ra,(x-x,) 

y-1 =-2(x-1) 
y-1 — 2x+2 


2 x+y- 3=0 

^m Laau I 


© j) O mlazemna LjuJI l^o^jl Uo/ILo go xj/HqJI 































4*$** t*UM U4i* x 2 +y 2 = 5 6>WI u«l« ajte* iaji (14) 


V 2x-y=0 

2 2 

X + y =5 Iptoi) | Jail 

C (0,0) * r = V 5 >*~«**» jImJI uAuaij i ij^jif,jJ( JJij^ g^s^ILua jiU’ilsMt 
2X- y = 0 

y “ 2X ............ (i) 

2 , .2 

A + (2X) 5 i *^Us<# 2L (1) 

X%4X 2 =5 •#• 5X 2 = 5 * X* = | = 1 

5 

X = + 1 

U^y; X = 1 4 y = 2(1) =*2 «»• (1,2) 

Uaifi X = -1 -» y = 2(—1 ) = -2 ■* (-1,—2) ^'Uj M 

: Ca- 4>- fOLA^LLc^Al 2X — y ~ 0 j&jjlsalf (USUmAI XfJit*# 



~ ~"r o“^ ! J-* 4 tP ( ‘ jn^a&4l ,^L& j^Ut* u* Uj 

y y-j "" m 2 | X X,|) .« Ji JrSteU J (JU4 (j»<® sA>«j 


y-2 = 



y-2 


ix + i 


x 2 


2y-4 = -X + 1 
X + 2y -5 = 0 

^ ^ 1 

m 3 "™ ~ 2 O'* -4 ** 4^ u^ f - 4^ J JjVl ^Ut§ £}l jji 4 j^U|l 


r >4 

i y + 2 = -ix 
! 2 



1 

y + 2 = -~(X + 1) 0mUX\ 2j^u* 
x24 2y+4 = -X - 1 «*> X + 2y +5 = 0 


mlazemna h^Jl I^jo^I IXj0/-&0 jO/VcJI ssjji^-1 








il n*i» u I , 


j^ujuil giUMiJI tT<t - 1[€! 

HBi 


£jl>W 

Pi 


mlazemna.coml 


ClJopIlil IgiOl LJ |0 ClQfllnll l£lO : UqUI £ fOJI 
Jnimiill|iiioi^|o^l|mJIUIqiu culnj : (£dEU[£pfiil 

l^MlinJI fjliii : tlif Oil pjoll 

*V^*Y^GWI *Y^*WOfi"U 


0 mlazemna h^Jl I^jo^jI buv-^Lo &o jO/VcJI 




























© j) O rnlazemna bjl \*ajst>\ Uo/^Lo go xj/^LoH (±jji£>1 



foaiS / *1 ^ 


,., f At * f 


gjyt j^i 

M^lJJI JlSAil 



The Winding Mapping 


<JM [4-2] 


. (^iL2h j« 4!L) '-^ j.« jt) ijiiA <> Slaiii *■** <A OJ % ■** 


AoB 2 L 4 *.jii ausmi afc» 2 uJ* jjb^t jsi&ii ^ . J» 2 a *■«*** XwO <J° 

.. (Jjbt 1 “ L*>^s ijSU) lo^S *A»-* fc* 4^ l ^ af 2^** <**■* A ^ 


i 

% 

I 0 

B ~14 


AoB j5»>* qa A . 

r = o A «■ r=l .*. A = (1 , 0) 

X y 



D^ CoD 2ujiiU auiitt aiaAiit 
J^au £* ajjijJi sA 122 


O 


»■ X 


y j*»** 4>» t 53 D v 

.*. D - (0,1) 

x y 


jLoft jiaias ajaSi L ^ HoL a^ijii a_unit 




«-> 


X ,_»@s|i *>* w j uj *. g 2 - 1 L *.* 

••• L = (-1,0) 


M=(0 / -1) <** LoM 2 LytJJtf XfUiXI A3®2ull Jttb, 


N g»* LoN ajjtjju suirni ai* 2 uit jjt^s '4* 


N=C 


>/T 1 y 


2 2 

cos 6 sin 8 


) ^ N=(x,y) 


mlazemna Lx^Jl I^jo^I IXj 0/-&0 jO/VcJI ssjji^-1 


























jliM/ iUwVfaUs! v. j.wfeailwife,* 

44*ii yil 0 jJsdJ 4ifij jaJ! SiakjJl 5jiU ( jkz> *USljJ! AjaAil) N s fM,y| <■ UkAx U^c- 0 CAM till 

^4*^3 jaj ^uaJ! ^uajiu ^,4ii 4sj!jii qAA § du* cos 0 ^ cosine 0 Jfc X 

. N a 4 <^Vi 

j*j ^uisi 5«|Aj4i! y-sbS 0 sin 0 aj sine 0 y • 5 ^ 1 ul 

. N Ch 4 ?%^ 4®^a 

JSaaIIj (4ji*iadi JlJftVi R U4I4 <j£ J4-4 cos 0 , Sin 0 Q0^ d’ljfr is Ojil tJfjj 

0^ 8gR 0j% W-* 4 jV [-1 , 1] W^ 4 < 3 ^ 

-1 < cos 8 < 1 
-1<sin 8 <1 

. (- , sin 0 ) <- , 1 ) -Mi & 0 » OjM 1.57 = -J* J*it = -|=S **jU» ^ 
2 2 2 2 

y;.. «&<>** 

V 0 eR : sin 0 = y : [-1 , 1 ] R ^(sine) 

' 3 j[£Ui) Uallti |||St«alf y dus* 

,^34 [-i 4 JUa (cosine!;;^ hM* 

; : £:: > ;:; ; ; 1, : j |; l||g' i; |:; B ;; i: :|^i! U. ,,., -§f § e R;ip:os © »• x 



: ' I I I I gii^y) 

LjwLiSt 4 JL 4 f ^4 4^U,«>4 jmc* ijjjAi ( 2«m^i w 4n^i> -^* 4i?0 4^ 0- 

. O s8 ^ 2^7 »4Ai4*l 1 fJfrt&3>ShS Jiff jLujCI £yt<» duSLSltf imJjpm* k&&_£ » 3 kX $ S 

i^LA yl t ^^Luslf 0 S0< 360 ^Xmm A t jt 

^j-a-d>n (jwUsi'i <3ij>c (k) dtp* |2k?r) 4iLss*u -^is diwusii ^S4 <jij < j»p»j 

? W|>If g* «j§J ^*y>i) griUiyf <^|l /1_ 
fa) 8.75 rr , (b) 66 

^Ij AjjJldl! CJM\ £y* J^a. r.^ jS ukdw ji ^ku*i Uili 7T-J CxSjM.3 urihJJ 3 «JUa / JaJJ 

. js h${ji\ (»J 27T = 4d« 4ii js 

(a) 8.757T - 87T = 0.75 7l = - 71 

4 

3 

jAjijlf (0,75 = = —) 

1 10tf 4 • 

4 

® DO mlazemna Wl Is^o^jI Ijuj^^Lo go ^1 


or 8.75 n 


BJT 

2Ujt 


* 0.75 U 


■'IT 


4 




























(b) 66 

66 = 66 x 1 = 66 x - (1 = -) (1) J$2i wM 

n n 

n = 66/7- 7 ^ = 2177 




dllli* 


= 66 x 


22 

7 


22 


? i a X ,^it <Ujpu Ajlfr dA. ■itjfttt AjAj (ja (JjLjS jft 21 71 

20 TC i/> j Sail jit cAillt jjfr dial 21 (j JjW aaxll idbUi (> ^ yjl 20 ■>•*!' O' 

2177 = 2177 - 2077 = 77 o-^t 


. tjs* aasdt *Lu& g>kiuu x vj** J*^ u 6, 66 -it / <jJUJI JaJI (2) 

66 = a 77 


a = 


66 

n 


66 


3.14 


= 21 


.-. 66 = 21 n 


taSA 2177 J Sait jit olillt C >1 j^t 

21/7 = 2177-20/7= 71 ^Utlt 



S jil & Jj|j J jl 

sin^ <jl ^jhtun U*V *u«jaiw( (^alt s^ lt 


sin 90°=1 

ikuitjj dlaSj 


<9 = 


-777 


+ 477 = 


77 




■ 77 H 
. . sin— = 1 


rnlazemna IJ14 JI IXj0/-&0 f&o jO/VcJI ssjji^-1 




















ji& / jUwV dUfil 


vr 


fen 


( 4 - 1 ) 


ijJI wjLjLAJ) a* (1) 


: 4y^t UyWUi ^aiJI Ljl>JI >6 JSJ 

(a) 217T 

217T ~ 207r =77 o"*^* 

t-<U4uJi ^nt^&Sl (ja JjjajJI {jbj JaJt tjA 4SUJJ 

(Cilil 10 ) 


1R0° 

21/Y--- = 21x180 = 3780 -3600 


X 


= 180 = 77 
2177 = 21x180 ji 

= 3780 - 3600=180°=77 


(b) —7t 
2 


15 


= 7.5 < 8 


8 x 2 = 16 
1677 1577 


77 

2 


-15 


x180=—15x90 


M <> 


= -1350 + 1440 >1 (1440 = 4x360) 

= 90° (CAD 4) 


(a) sin- 


(b) cos 


19 n 


,1977 1277. 

cos(-) 


180 

sin- 


sin 60 c 


<i*y2f 


I aUt 21 aa (2) 


s j n ZL = = 1:777? = 0.866 LitjjJi Cy* 


19 + 6 = 3^jj jp *•& 

2 <i- jfcn 


30 


COS 


777 


( -^><7 = 210) 


(g) nlazcmna h^JI \^xjau\ Uu>/VjO x>/VcJI <±jji£>-l 
























' 43*4kJi ^* 

I = cos(180 + 30} = - cos 30 

dsJlUl ^Ujif j^S £& 


QA ft JJ JiJ£> ^Ul 

gggJi AjiAwu _}Afi tljlJysUatult 


- V3_ 


= - 0,866 


. cos^^= -0,866 



! >, 

«,*>>« sin >-it &ui j 

‘ixiSPfy* k*4*iaiji 


Sin » cos 5 tan 

4A» 

j jai&l iaWf 

<**■>• tan )JU»2i | 

(W>.|^COS)«ll^j 


COS 0 T> COS 0-1 


(tangent) Jbll <Ute [4-3] 




0 U^\ 4MH1 ^ B 

(cos 8, sin 0) : B 
r=oB=1 o> 

-si n 0 


oB 


=sin 0 


0* 4JA ji4 

(cot if * (sill 8) 


1 


•COS 0 

M Js ^ OMP v 


©OO mla2emna U^l Igjo^l IXjo/-&o jo/VcJI ssjji^-1 

































,p 




^ [cos if 6* V* cos 2 i 4^[ S | n ef 4>V-i* siir8 ^/ *la»)W 

. liSAj [ S j n ef i>^ sin 3 0 

/ji £2>w 4 JjLwJI aJfriiJ! ^}1 


sin' 0 + cos Cf = 1 



5/r ^ . 

tan—- «% /3 JU# 

3 —-— 

OML <>* £#0^ </® 5^ .'. 300° = ^*#0^ WjS* 

0< 


tan 


. sn S 

R7r sin—-/x ~— 
S7T „ 3*,', 2 


3 


s^r =.: i 

• 3 ; ' ! •: ' 2 


V3 « 1.732 


sss 'A i*. ixs sas esfcjfs ss.*« isj«** =«»is* k« a»J *5* 


©3S0 4kl: >a^jla st¥l r ^ 0 J 4 M U) /4 ju* 


;:^|i||fJujJi ^ u 1 y^/tSUI 9 J 




sirt 2 6? + cos 2 $ = 1 


f3> 

1,5; 


+ cos 2 $ =1 cos 2 6 J = 1 
4 


.-. cos 0 = ± 


.*.cos ^<04 cos 6 


3 - l 6 
25 ” 25 

4,ilS JK) £ujJ) i# l £U&3 0 

sin i 


5 


ij$ 4 /*UaaiL* 

SjSlLi f UJ^JsJf /^J §3P jl 37° 

<^£Lait 4^yut uijjii />* j«u»3^| 

3 9 4 1 5 4JL^iwfcL* 


tan 0 


3 

J[ 

-4 

5 


cos 0 


tan 6* =-x — 
5 4 


.\tan I? 


© j) O mlazemna bjl \*ajst>\ Uo/^Lo go xj/^LoH t±jji£>l 

































sin x, cos x , tan x **jf (^) 

; 4jjVI AjofUll Ja&Ht ^ $Jaj1| SjjU ^dbSj ^^UMl (uiajJl ^ A^jaJI (x) O' ’*^ 

. . , 1 2 , -2 1 
{a) (-7 - , —t=) , sin x = —j-- , cos x =-7- 
\js vS V 5 v 5 


tan x - 


sin x -2 


1 


-2 


cos x V5 V6 Vs 


,, » # -Vs V6, . Vs -V3 

(b) (— , —), sin x =— , cos x ^------ 

2 4 4 2 


tan x 


sin 


x_^^ : V 3 _ V6 x -2 = -2^2 = 


- 2 V 2 


COS X 


2 3 ' /3 3 -. 3 


(c! 


1 Vs) . V3 1 

2 ’~2 . sin x = — , cos x =- 


tan x = 


sin x 


^*1 = ^x2 =73 


cos x 2 2 2 

(d) (0.88 , -0.48), sin x =-0.48 , cos x = 0.88 
sin x -0.48 


tan x 


COS X 


0.88 


= -0.54 


fa) sin(30;r) = sin(30/r-30;r) = sin 0 = 0 

(b) cos(--“—) 13*6=2.1 2 <> jjSi ■>•» t> 

-(24=6x4) f 3* 


: >A% 1*2) 

(1,0) i>* 


. 13^ . . 247Z 13tT » S 8 inn i) 4 n 1 ) 1 )flO \ 

cos{--) = cost——- —^-) ~ COS--— (30 x 11 =330 ) 


cos- 


6 
1 1 7T 


6 


6 


6 


, n n x n V 3 

cos(2/r-—) = cos- = — 


fc) tan(^) = tan-- = tan(;r+^) = V3 
3 3 3 


cos(307r-30^) = cos 0 =1 


/ 


dsVlSCP 


L diiliil 240° 


© j) O mlazemna bjl \&±ioL>\ Uo/^Lo go xj/^LqJI (±jji£>1 









































jK&jf / 


(a) sin 2 3 + cos 2 3=? 

fb| cos 2 — - sin 2 —=? 
6 6 


(a) sin 2 3 + cos 2 3 = 1 

Cb) cos 2 — - sin 2 — = (-^-) 2 - (—) 2 
8 8 2 2 

- 3 J - t 

” 4 " 4 ~ 2 


f i j Jufiijfllujtl.l** 

4^UU *s#p (3) 



■rr tt 'rr Tf" '7T f 

siri-cos — + cos—sin— = sin—■ <j3b U# sp»^ W 


"6 3 8 

3 2 


1 1 \/3 /3 1 ^ 3 

1 

left side 

2 2 2 2 4 4 

sin— = 1 

(0 . 11 

right side 

2 

cos sin " 

O-^Vl ultjlaii ss jaajVI uijkJ) 

l 

JfpJJ 








sec 8 — - 
c 

1 

;os 

e 

tan 8 =.7 a 

cot o 

COt 9 = —tg 

tan 0 


CSC 8 = - 
1 

1 

sin 0 

. e% «. sin 8 
tan o --— s 

COS fc! 

„ cos 8 

cot 8 =-„ 

sin o 



sin 2 6 + COS 2 8 = 1 

sec 2 9 - tan 2 0 = 1 

CSC 2 9 - cot 2 8 = 1 

sin 2 0 = 1- COS 2 0 

sec 2 8 = 1+ tan 2 0 

esc 2 8 = 1+ cot 2 0 

cos 2 0 = 1- Sill 2 0 

tan 2 0 = sec 2 8 - 1 1 

1 cot 2 6 = - 5C 2 0 - 1 


©OO mla2emna IsjQ^jI IXj 0/-&0 gJO JO/VcJI SiJJi^-1 






























wfeAW uLuitflgpl VV 





tan 2x 

2 tan x 

sin 2x = 2 sin x cos x 

1 »tan 2 x 

cos 2x = cos 2 x - sin 2 x 




sin 2 0 = 

1 - cos 2 0 

cos 2x = 1 - 2 sin 2 x 

2 


cos 2 0 = 

1 + cos 2 0 

cos 2;< = 2 c©s 2 x -1 

2 


I U^lo3>dJ!i £>*^ Jb ^^]| 


sinfa + b) s sin a • cos b + cos a • sin b 

siofa - b) = sin a * cos fa-cos a • sin b 

, ,. tan a + tan b 

1 - tan a . tan b 
, ,. tan a - tan b 

1 + tan a tan b 

cos(a + b) = cos a * cos b — sin a • sin b 

cos(a — b) = cos a * cos b + sin a • sin b 



(1) sin 2 -- = 

1 2 

1 - COS X 

; ^ s'.rt/c- J&i 

2 

(2) cos 2 ~ = 

1 + COS X 

2 

^ 2 x 1-sin x 

(3) tan 2 - = --- 

2 1 +cos x 


uijjji ^i^3^3Mr| 



© j) O mlazemna bjl \*ajst>\ Uo/^Lo go xi/^LaH (±jji£>1 


















































jtyyi AfsA&f 


VA 


JI§J [4-4] 

& 1 AA ^ i i j& k Aa jUj sin j cos j tan ^js t ^3jLu»n jl lsjs^is 

(J»^l) AmJIaII mjM&* g* #lUJs 4if*JI 4 gA| cot HI >#jii§ (f#ys& $s) cotangent 4JUJI (1) 

g) J (reciprocal *.;., tan 

cot X ss —?— cot X s—J- = -° 8 X 

tan x sin x sin x 


cos x 


cot 


cot: {0:0 eR , sin 0 ^ 0}~>R 
cos 0 


[4-4-1] 
‘1 


yMjiM 


cot J& ^ 


sin 0 


(sin 0 * 0) kj*k AJJaJ! JiJlft-jij-ijjsu cQill^i 


r^lSfTWSKWS-KJ-SSawf •• rawn-ms&»i 


# ‘ - J!3Mj UP tyse.c lAl>». 



(COST* 





.>■"[4-4-2] 

sec : {0 : 0 e R , cos 0^0} 

—> R 

sec : 4jfj 

W' 


Sec 0 = 

1 



cos 0 




*d§mJM Q/m* 5*s5Uif 4eJMI o*Aj esc U$l <f§U» gfekiJI) cosecant *JUM (3) 

gl *i (Sin.) UM\ (reciprocal) 

1 

CSC =- 

sin x 

(sin x t 6 0) x A^SaJi .il.a&vt JSJ cij*3 ^j 

[4-4-3] yyjAi 
esc 6 : ^Jati aju 

esc : (8 : 9sR , sin 6 ^ 0}~»R 

I 

CSC 0 =- 

sin 0 



© j) O rnlazemna LjuJI Uo/^Lo £« xj/^LoH (±jji£>1 












































































yAysJi u ¥ % 


ifetalf JIiaJI £** ai54&il [4-5] 
[4-5-11 iiijA# 



4^-jAid kUtl 

(1) sin 2 x+cos 2 x=1 

Vx e R 

(2) tan 2 x+1=sec 2 x 

Vx, x* (2n+1)*^ 

2 


l^ua^a (jl n 

(3) 1+cot 2 X”CSC 2 x 

Vx , x ^ n ^ 
fU 2 b*<a (J) n i ^P 1 


. i§*slf 4# i&MhAjd #*** Ail (1) 


Jstau ^llauwuli ^ Jj£ JJfr) -~J ^U&UaaI! IJcU ^ ^ cS* X 4|i& lii (2) 


, uij*-4 jjfr S©C X 


COS 


1 1 

— ~-= -= ooOV (cos X = 0) 

^ cosS0° 0 


( 


sin x 12 . /Cos x^ 2 


COS X' 


•r + < 


COS X 


f = < 


: Je tM cos 2 x J* { 1) </*> ^ 

1 \2 


COS X 


r 


tan 2 x+1=sec 2 x 
sin x 


, Vx,x#(2n+1) 


7t 


tan x= 


cos x 


, sec= 


COS X 


C$3 sp^ 5 ^ n 


C$ &lb i n ^ x * 2tt CM ^ Umm ^yUll *y>lfllMj (3) 

5^ ^ ^ ^ > esc x -; 1 - = sin ' g0 <, “ | = » 

: ,J& J*®ada sin 2 x ^ (1) 

sinx 2 + ( cosx = ( 1_ )2 
sin x sin x sin x 

1 + cot z x = csc 2 x , Vx , x^n 7r 

C$3 JJfr n 


CSC X 


sin x 


cot X 


©O O mlazemna 


COS X 

sin x 

LuJl \&X&\ W^O £4) iO/Uall <^J>£>! 





















/ elLfte/sl I dflAfirt 


sec 2 x + csc 2 x = sec 2 x csc 2 x 


sec 2 x + cse 2 x =- 5 — + 

cos x sin x 

_ sin 2 x+cos 2 x 

cos 2 x sin 2 x 

1 # 1 

cos 2 x sin 2 x 
= sec 2 x csc 2 x 

esc x, sec x, cot x : ■M (cos x = —) 0 s * J (3^ < x < 2*) gS 131 (1) 

3 * + 

. ^ufja! x ^>U3 uua. 4ila / Jftll 


1 -3 

r^;/s 

"3 . 

1 „ 3 

2 “ 2 

3 

cos x _ 2 A —\/5 2 y -3 = -2 
sin x 3 ' ~3~ ” 3 7s ~ 75 


Ans x e 4 th qy 


sin 2 x 


1 - cos 2 x 
4 5 


1- 


sin x 


/£ 

■vo 


9 9 

H^csc 


sirs x 


cos x 


^sec 


cos x 


un suubiii 


, ^ - 
♦ 

/© 4 ^ 


71 


, Vx » x * n — a* rs 


>-**» usjyi / at^ni 


cos 2 x sin 2 x 


(ja$S Jtjd\ 


esc x, sec x , cot x ; 4-uS ^ (tan x = ~) 0‘^J < x < 3^) giS KM (2) 

? Ui sec s^csc JS M ttM ,, , , „ 

————- -— —— — dtiyil /ujJl rJi Ui x cj«u5 ejUti! (j-4 / JmI 

4 3 2 1 w ' - 


cot 


d-M reciprocal tan 


tan x = 

3 

csc 2 x = 1+eGt 2 X 

, „ 9 49+9 58 

43 43 43 

@ i> O mlazemna LuJl \^ajsii\ IXty&O -O/^LoJl cyjt£>l 































CSC X = 



sec 2 x = 1 +tan 2 x 




fan x = sin x sec x 
= sin x sec x 
1 

sin x • •- 


cos x 


tan x 


x 


sec 


right side 


sin 2 x + cos 2 x 


1 - sin 2 

X 

1 

( 1 

cos 2 x 

v COS X 


~ sec 2 x = lift side 


) (1 -sin 2 x}{1 + tan 2 x) = 1 

right side =(1 - ssn 2 x){1 + tan 2 x) = cos z x sec 2 x 




1 =LS 


1 - cos 2 x 


tan x 


sin x * cos x 


•_ 2 , 


1 -cos‘x sin 


tan x sin x 
cos x 


sin^x • 


sirric 


sin x cos x = l.s 


:„ 2 , 


1 + sin x - sin 
cos x 


cos x. + tan x 


1 + sin x - sin 2 x 1 - sin 2 x + sin x cos 2 x + sin x 


cos x 

cos^x sin x 
-- »§■ _—_ 

£jOS"X COS X 


COS X 

cos x + tan x 


cos x 


mlazemna 1x^)1 I^jo^I IXjO/-&o jo/VUJI 































j&M jt$ t .aUfci 



. j i f 4mmL j» 


<W^i id§fjM [4-7] 

dip!, i I'll x 90° i 0) ftJJ*»8^ ^iU (£& &«**»*■ ^iilj^ 0 CP ^ I <ii^i|/i i i * 

0 4-wLi J&\ SJslail AjjiJii VjO (hA* J^) C# 3 ^ ^ n 

: J>V (30°) SjbJll (150°) ‘4»^ ^ **jUN / ^4 

(150°) = (2 x90° - 30°) = (180° - 30°) 

: 0* (60°) (240°) -^iJb 

(240°) = (2 x 90° + 60°) = (180° + 60°) 

: 6V (60°) (300°) 

(800°) = (4 x 90° - 60°) = (360° - 60°) 

(-30°) = (0 x 90° - 30°) : ctf 30° hJjtt AsO </* - 30° 

: LgSUUi yijjJI;4fS^b* 2 Ujt 54 ^^ & 4ib&LJt JujdM<Jl bU£*tj 

(1SO t> -8) J (18O°-i-8) f (360 o ~8),{300 o +0)»{90 o -0},{^%)40 + 0)4O^H27O o -0),{270 o +e) 

: - ■ • itoP bi|] 

240° *( * 80° +60°) or )|?^ /• / | if/ ; i;f 

i35°=(i8yl45^^^®^P^i||i ../ili' 

300°a(36^ : ^0°>;;#f'So6 0 ={270° +30° ) " ■■■ !!®|j;/‘ i#/ 

330° =|36oS|!||| 0 Or 330° “(270° +80° } i\ 

y-Upl^, Ji 380° e A A ( I n 4> 5» i) 380° *> j4! hjjl\ CP / «fefrSU 

•UjlJll (jJuJS ( 5 } LamUj (jduidl £tf*aa < fS SLS | 2 ,^T Cibftldiw j! 360° CjUpua*) 

. [0,2/r) 4M ^ j» [0,360) JS ^ 

: 2b$ 2U¥ %>If*lJt (JljJtf! fwi dtag? 

. 2 n i> J 360° 4> jf\ '^4 CP ‘ hjy^ ^ A (1) 
^ ^ „>^L^ AiiJia uu*UI 0^ 360°,180° cn^ul) ^jj ^ UUU5 lil ( 2> 

. cos 4 ^% cos j sin sin 4lU 

(jS) CO ^iubu ,jJuj 4,ii£L4j| 4-^1 cP 270° ,90° cjlla^al! (> JjS jjp ^ UUW Ui 

.... cotan tan j sin cosin ^ co ^ 

UJU) jA Jjioli 4 jjI jii |d4a JaULul 4 > Ail dua, JluJl) jiail 

. CjlLaudO) 4> £jJ JJfr UJwUj £. <jjSi 4/b Ajjld! 

uuull £jl iaA! 5 li« 4 j idUjiiudtfi Cp 4 jS 44ft UXaUj «B ^4t«aJI jjpusil) ^Ift eUjaAwit. lil b»! 

5lo4 CjUUUI# La LaHaII UjjIJ CjV CO <-*Aa- ji AilusL tfAwl A^£aII 

,(cgs 3G = sin60) 

jl |*U2 *™.ua.,,*Uia.,wj^. s JS) UI 4*sjljll 4# ( J^ ^4J| AiWl SjLSI u»a^ (3) 

. (>jll) 4i 0'iJ! jj la-» SjUil (> 


© ID O rnlazemna LjuJI l<^aA^I Ijlo/^Lo £« x)/\La)l 





















































^Lp-VI ub&U uUwrUpl AT 

q>Ull Jijill 

iuu^l <y$tyU UmS^U§ ©jW <w§lj «u2 




| (90° - 0) 


sin(90° - 0) = COS 0 

cot(90° - 0) = tan 0 

cos(90° - 0) = Sin 0 

sec{90° - 0) = esc 0 

tan(90° - 0) = COt 0 

csc(90° - 0) = sec 0 


(S0°+8) \ 


sin(90°+ 0) = COS 0 

cot(90°+ 8) = - tan 0 


cos{90°+ 0) = - Sin 0 

sec(90°+ 8) = - CSC 0 


tan(90°+ 0) = - COt 0 

csc(90°+ 0) = sec 0 



- (iso 0 -0) ~| 


sin(180° - 0) = Sin 0 

cot(180° - 0) = - COt 0 


cos(180° - 0) = - COS 0 

sec(180° - 0) = - sec 0 


mlazemna.co 

tan(180° - 0) = - tan 0 

csc(180° - 0) = CSC 0 





sin(180°+ 0) = - Sin 0 

cos(180°+ 0) = - COS 0 

tan(180°+ 0) = tan 0 

cot(180°+ 0) = COt 8 

sec(180°+ 0) = - Sec 0 

csc(180°+ 0) = - CSC 0 


(270°- 8) I 

sin(270°- 0) = - COS 0 

cot(270° - 0) = tan 0 


cos(270° - 0) = - Sin 0 

sec(270° - 0) = - CSC 0 


tan(270° - 0) = COt 0 

csc(270° - 0) = - sec 0 



0 mlazemna IJ14JI (ju^^Lo g& jO/VcJI ssjji ^-1 




























iuM / iUwVl Ai 

(270° + 9) jJt Jtj jJi I 


sin(270°+ 8) = - COS 8 

cot(270°+ 8) = - tan 8 

cos(270 Q + 8) = sin 8 

sec(270°+ 8) = CSC 8 

tan(270°+ 0) = - COt 8 

CSC(270°+ 6) = - CSC 


(360°- 8) 1 


$in(360° - 8) = - sin 8 

cot(360° - 8) = - cot 8 

cos(360° - 0) = COS 8 

sec(360° - 8) = Sec 8 

tan(360°- 0) = - tan 8 

csc(360° - 0) = - CSC 0 


| (360 a +8) 


sin(360°+ 8) = sin 0 

cot{360°+ 0) = COt 0 

cos(360°+ 8) = COS 0 

sec(360°+ 8) = sec 8 

tan{360° + 9) = tan 0 

csc(360°+ 8) = CSC 0 


420° , 330° , 210° ( 150° , 30° : l&iUUi U$\Ji iu>UI ^ is, 11JU* 

J$2I g-^JI ^ W UmM ^1 iujl>ll (I) / JaJI 


.-. sin 30° = - 
2 

esc 30° = 2 


cos 30° 
sec 30° 



tan 30° = 4= 
73 


cot 30° = v 3 


(jdUlf j 150° UmiUs ^41Ai$l>Jf (M) 


sin 150°= sin(180° - 30°) 

= sin 30° = - 
2 

OR 

sin 150° = sin(90° +60°) 

= COS 60° » — 

2 


cos 150° = cos(180° - 30°) 

= - cos 30° = - — 

2 

OR 

cos 150° = cos(90° +60°) 

= - sin 60° = - — 

2 


U mlazemna IJ14JI lXo/-&o jO/VcJI s^jj^-1 

































o nno\ 


I tan 150° = tan(180 

= - tan 30° s 


[cot 150° = cot(180° - 30°) 

- I 

= - cot 30° = - V3 


OR 


ItanlsO 0 

= tan(90° + 80°) 


j 

= - cot 60° = - 

i 

73 

[cot 150° = cot(90° + 60°) 


vt* sss WB8t&b 

= - tan 60° = - 

V3 




sec 150° = sec(180° — 30°} j 

2 2 

Jz 


sec 30° 


1 

[sec ISO 0 = sec(90° + 60°) 

OR 1 

a i 

2 

= - esc 60° = - —f= 
j V3 


CSC 150° = csc(180° - 30° )j QR [esc 150° = csc{90° + 60°} 


sec 30° “ 2 j 


sec 60° = 2 


mmaammmmmmmmemMwtiisim 


s» ».<a ss» tm as* mua ton a» tss sast«*. se 


4 *jyyi 2 io° i*»bii <e> 

JFnUo 7 ^1Hn(270 o - 80°) 



[cot 210° = cot(180° +30°) cot 210° = cot(270° - 60°] 

= cot 30° = V3 I ~ = tan 60° = V3 




|sec 210° = sec(180° + 30°) 
= - sec 30° = - 


|esc 210° = csc(180° + 30 c 
= - esc 30° = 





mlazemna IJ 14 JI jO/VcJI ssjji ^-1 

















































































I , lu U^gaut 

grfljJS 4# ft&l 330° IfcrtLf 49^114i|f>if (4) 


sin 330® = $in(36G° - 30°) 


sin 330° ■- sin{270° + S0 C } 

= - sin 30° = - — 
2 

OR 

= - cos 80° ” - I 

2 


330° / feyy 

420° * 60° + 360° 4-4^ ^ / 4fe*W 

? uUJ (60°) 4^s ^ ^ (360° + 80°} ^jlJ^ 4JUI £t 

^ 4> IfjU&Ua* j! 360° £ji« 360° 4> Jr^ u-M ^ U>^ 0* t3^“ ^ 

420° ~ 360° = 60° C& <#*3 < o^S > 6(f o^W &«* ^1 y-UJi 

V3 A 

~2 •:ri | Si« : ; 


sin 420° = sin 60° 


cos 420° = cos 60° 


1 


cos 


f |ii|L g ^ 9) %§s>if Jp*if aifgif’M P-8i 

/If .1';. T: ' :.;■ 'l:/ll:il/fSlfl ; 'gA^^ 

(- 0) = ; .iili i :#ilis ©» sin (-0) = — = -sin © lliif (-0|#;5-- - - tan 0 

mmmm/ 8 + + 


or 


sin(-0) _ -sin 8 


= -tan 0 


cos(r 0) +cos 0 
(jjjUjJ! J& SjSm <Ul£ ± uiljLi! ^ ^jlau ^\ tfb A^alij Mat. JfSSulj / 

« J *"* 4 ^ 


sin{-30) » cosf-30| , tan(-30) 







cos 


tan 


sin : 


'all 



,»Ls2 uu, 

\ «? *• « 


43^ 


hssJb*kmkfa 

4 e* m 


js 



sec 


cotan 


CSC 


4 , 



+ 


+ 


+ 




4 

3 

2 

! 


_ =*fr 

5 *Ji <** £& -30° 4 j 0^ / Jalt 


eWjvt <> Sji^f u»j& 


sinf-30) = sin{360-30) = - sin30 
cos(-30) = cos(360-3O) = cos30 
tan(-30) = tan{360-30) = - tan30 

^tUl £t^jVl 4^2 (— ©) i4**iUS AjjIjJJ p j&j Aii*. lfu£ 4juL*-«3l AaoliJ! C4L2I £$m / 4MMk%§ 

, l^-wJu 4JuLmJ| 4jhjialtjj £j|yJ! jj <MH! j\ 


© j) O mlazemna LjuJI l^a**^l LLo/'^Ld jo xj/Uq)! <ajji£>-1 

















































i < < .M 
* * 

tan(-150°), cos(-240°), sin(-240°) ^ »/12Jtt» 


^U>¥1 / *aWI j«LMI O^u ul^bjj! &v w * 


(^jV) Uj>H) /jj,lijEl gj^ / Jafl 

$in(-240°) = sin(360°-240°) = sin(120°) ^ fc*j» ** 


sin(180°- 60°) s +sin60 


v3 


2 


cos("240°) = cos{360°- 240°) = cos120° 
= cos(180-60} = - oosSO s 
tan{~150°) = tan(360° -150°) = tan(210) 
= tan(180 + 30°) = + tan30 


1 

2 


&&& ££jlt (J> 


V3 


(4ujUj^ Mijjjlali) / Jail 

Vs 


sirt{-240) ~ -sirs240 = -sinf180 + 60} = ~(~sinSO) = sin60 = 


cos(”240°) = cos240° = cos(180+60} = -cosSO = 
tan(-150°) = 4a n 150 = -tan(180°-30°) 


-1 


»(4an30) = +tan30 c 


1 

Vs 


ifQ <jr 

tan(-300°) » cos780° , sin(——) 

2 

. ,19;r. , .19^ 16;r» . 3 ri J 

sm{~j .} = sin(— - —) = sin— 


cos780 = cos(780° - 720°) = cos60° = 


sin270° = -1* 
1 


^ (13 JUU 
/ 


tan{-300°) = - tan 300°=-[tan(360°- 60 c 

= tan60°] =tan60° = V3 


© )Omlazemna U^JI \&o+b\ Ijutf&o xtf&all &*£>\ 
















cos 


cos( 


3 7t 


0 ) , sin( — + 6 } 
2 


1 - sin 2 0 = 1 


64 




17 


itaatl SjUif £^4 2L jl *24131 i ^Urjif iL guu SjtjlJJl 


Q 15 
cos 0 = — 

17 

*»it ill *J u\ iJk 




-1*5 

COS 0 = - —' - 

17 

wiltSlf £Uj]| ^ 




,3 7V 

cosf-y- - 

6*) = cos(270 - 

6?) = -sin 6 

• = - ( ^) 
'17 7 

8 

* 

sin(^ + $) 

" 2 

= sin( 90 + 0) = 

15 

cos 0 =- 

17 




= -15 
17 


" AM 

571 

Jsaa I ^ 

D° < B < 360° , cos B = 0.8 fif (2) 


sin B , cos(270°+B) , cos(270 c 


270° < B < 


LsUiU^i f -JL*- * 


Icos 5= + 


sin 


cos B 


8 

10 


sin 2 B =1 - cosB 2 = 1 - (—) 2 = 1 


100-64 36 


100 100 


100 


sin B = gjijJi gjjjs *4 2ujijj< .*. 
;. sin E 


cos|270+B) = sirs B = 
= -sin B 


10 


1 = A - 3 

, ~ 10 “ 5 



© j) O mlazemna bjl \*ajst>\ Uo/^Lo go xj/^LoH (±jji£>1 


















gjilf / ^UgII wfeajJ 4%*\ 


; huk uxwtfjj 90° < oc< 180° 



sin oc 


24 

25 


#. m (3) 


sin(90- oc) - cos(180- oc .} + cosl 20° = x 
x = cos oc - {-cos oc} + cos(180-60} 

x ” cos oc + cos «- cos60 

„ 1 
x = 2cos oc — 

2 


24 12 


cos 2 ocs i - sin 2 oc=1 - (—) 
49 


25 
-7 


= 1 


eosoc 
625 25 

«. -7, 1 - 14 1 

x “ 2(—) — x = -— - — 
25 2 25 2 


576 _ 625 - 576 
625 “ ~ 625 " 

X s ^ 4^1 


-28-25 -53 


50 


50 


(4) 


e©s(~+@) cos(—- 8) - sin(^+8) sin(^-Q) = 0 
2 2 

-sin 8 sin 8 - {-sin 8 sin 8) = -sin 2 0 + sin 2 0 = 0 JljkJt 

ff.-A.j) 


l a ) since > 0 » 

# 

( b ) sirs X > 0 
+ 

C°) sin OC < 0 
fd) sin X < 0 


i gIS Ul oc 4rf||>ll «y<§ g* wf&H (5) 

cos oc > 0 
+ 

cos X < o 

a>Lu wua, Alla JS 

cos x < o cos tan sin ail 

cos x > 0 SbJ'Si^ 


© j) O mlazemna bjl Uo/^Lo go xj/^LoH (±jji£>1 










(a) siii270° = 2sin30° -1 = 2 x ■ 


A r MA 1 4jk f l l £ j| A 

* UU4| <w‘l! aljU! ^ (6) 


(b) sln90° “ 2cos60° 1=2x- *1=1 

2 


(c) cosl50° = — tan120° * ees(180°- 30°) = ltanf1S6°~ 80°) 
2 2 


(A * 1) 


* -cos30° = - - 1 tao60° * -— = -~ 
2 2 2 


V3 _ V3 
‘ 2 “ ' 2 


x -\/3 ^ -— = 


(d) cos(30°+60°) ■ cos30°+cos60° ^ cos9 fl§ irisos30 0 +cos60° 


-> 0 =^ + l * 0 = 1+ ' / * 
2 2 2 




(a) sm{90°t Of!!|-gi|||||| ; : il| 
cos #4- tan.%|H : cos oc = tan at--' 

p©sr^-;$»srcr + tan oc = tan oc 

0 + tan x = tan oc 
tan oc = tan oc 

(b) sin 2 13S° = - (1 -cos270°) 

2 

sln 2 {180«45) = 1(1 -0) 

2 


pi (7 ) 

/JaJI 


/ijAtf 


sin 2 45° 


f 1 


U/2. 


\2 . 
1 

”2 

1 _ 1 
2 " 2 


U rnlazemna U^Jl IXjo/-&o %t& xj/V^cJI sajji^-1 
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Graph of Trigonometric Fuunction 
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^ j4ia. 2UI* a-&i5j uL**U> 4^aJ j**» JL0«2t to lj» 

: Jl$ i jenjJI j* 3jjL*L# u|>fc ^ jSUi* jAig&Mj uAljarft 

; dM <i«r3sii t §j^MI gfe* ypsl* j*£tf 4%jf 4A| «|j (1) 

(j*2ti JjLU) V>U < ju LaoJjJ 4 1>U 4 Jjl i»^>3 i ❖ 

.* /-L US JjbU yjJCIS (S>S»-Vt 4 «ija^i bbs Ut 

V ** ^ * * * * 

. libM 4 yU U;U>5 4 *jU» 4 Jj* buup 4 iSb«Mi ❖ 

* ^6 

y^LU&Jt jjuw y™c iU&J2»-a LJL& y^L-usl! jJL^a yV) - LJab« ^,-lU g *£'%& hX^J yf 

. ( Xi >4 * 5 ii«Y 5 UiftJUAih Ubs ^ hHUx itt U 

. y!j^ (3)j (44) j 2 lcu# (1 2) j Ujj (23) js siUi jy£b 4® 

, hmim &rfM jj&tat ^gt 4 if Jj* (JfljSH gU§d ( 2 ) 

WACjHUi Jlj^ i~<Jl&aJi <JtjbJb L^^i^lJ iJkjOUUI 4jb^J 5^'-^ 4>IiA |%4tfyb«f 

* juuit fisA o'* ( y “* 0-4 sin x ) <^hbh 

JUu (tjU&) UJUsu yr>Sb £>*j flWI JUS 1- 4JU (tj«») iAJbJ 0>* </t 4 f UV« o^ S J* 4 

tj\ ijUS 2Uut*4| 5%U^» u»tjJ,f y-« bclajjl Lfcyt iuj OuS 4 UUuj! J2t y4^» 

. Jjl*|j 2U* 4^UIS Ajja J*53 btfUij ^jY! *yX» <*1» J>3 IbSUj 4ubl! iyM 
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. ^ujiuu 4^3 
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© j) O mlazemna LjuJI Is^il LLo/'^Ld jo o/UoH 
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di|J uuaJl 4j|jJ AjJiL* . Ufc J-waaJ Uuti |2 ,t ^ 0 LH j') 380° 4^1 0° uK* ^'.iiU^ 4>“^ 

4J!ii ^LJf y-aUluj yssin X dM X UJSj cxftif 4fjU«2 y UJtS , Ujfjlf 
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0,360° 


JkfeM , MM$J1 



X = 0° , X = 180° , X = 360° ^ UlluJi jja^ uusJf ^ -1 

1 is jUUj x “ 90° s ^ r t ry^4l *WS j4i ~2 
-I (|jUwj x = 270° ^ j*-* 3 ' **3 

uUuaSI j_p^ J&\ l#ilj ^SaUJl OJ^J u*>>« sin x OJ 52 x e (0,180°) UUe -4 
uLUaJ! jj^a Jiuii UiSj ^aU4i oj%j 4JU« sin x Oj% x e (180° , 360°) -5 

. uJJ jjS sin d) 1 *? O' ^ [2 /t , 4;r] SjiW y = sin x Ua«j jl -6 
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0 j) O mlazemna LjuJI l^o^jl ILo<4L go xj/UaJl <ajji£>-1 
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. 4JU I 44 Ifr JlkS AilJJ! »j* Jli 
. <l)il) SjjJ ^ (2^) A-ii 4 J jjS yiS» Sjiiltj 


. 5JtoJi Ajum (^l£ Jst - Li£ ^») 1/2 = JJaJi Lr ^J t uj&i ——— : Lf ^J 

1 ci jjp 

2 71 y = sin x : u' 1 #' 

1 = 2 x — = (i~{— 1))— = O'j tl)'j 

2 1 v /; 2 27T 
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mlazemna 1x^)1 I^jo^I Iju^^o jO/VcJI ssjj^-1 
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y = cos x djuit gUd |Mj / 
: us cos x * x Oa to Vj-4 Oj^ / 
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Ujjjjiil UUj UA±aJ [27T , 47T] 

. Sjjj j y = cos x 
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mlazemns . rg jU - i 4 
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0 mlazemna b^Jl I^jo^jI IXjO/-&o jO/VcJI 
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y = tart x 

n = ^jii J j 
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y = tan x : yJalf ypfeA* yafja 
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ft J’Q mlazemna bjl Uo/^Lo go xi/^LaH 4 ±jji£>1 
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LaJ^ j i La .ja guusu 3 
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y = sec x : «§l>ll \U-. / Uytla? 

: ^ us y = sec m ‘x^ o&y Vj^» 
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: giatiUI yfifffft 

JSUaVI (jifr Ulli-w's jja»a gJatU! ^.Ki< gM; V -1 
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J«ai« jrffc ^UoaII -5 
jaJ Sis JUiVt (> Vj ^jic-VS (> V 4jAx« J4fr yiaUdS -© 

4juj 4J 


y = esc x : gJai jfcuy / Lid* 

y = esc x * x 6^ aS!WS Ci£* 
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Jj^-a J4& ~g 

4*»« 4J (JrfuJ lil JiukVl QA y,J 


<§> {}0 mlazerrma ljj| 19^0^! Lo/^ go x 9 /-^Lo>l s±jji £>-1 


























































ZjA II / WAaJJ uUtfUpi ^ ¥ 

Graph of Trigonometric Fwiinction <ta£l*U Jlf^ f t*»U 1*4" * 2J 

^jM«£a. ^*sU XJjffi 4i£aJj wU«*?U) fa«Al 4ijJ§aJ ^wJ \& t>®f iolOsJI $j*j* 

: J*« c jrf 2U$L*U uijUl (£ jiUkkA J£s*»sjj£s£j ,jS§Mh 

: dl> «.ltiiiiiT> ill i Oj$A*M pfastl yiJfi J$M 4&|l (>» <»j «|j (1) 

? * sf * * 

(jkaN JJU*) V 3 U < U& UjU >3 i IjJU t Jjl ijyj>p < ¥ 3 *A ❖ 

* US j-bah JjLU J[>i«-¥l ujjamJI dk Uf 

W ~ 4 t + fi * 

. Ub*W8 4 ^i-* Wt}d>» <■ *>** 4 Jjl SjMdp i l3b*» ❖ 

5 s *4. 

Qdi L^SS I JfJLrn/USf Q**^ LmC& QMtvgkSi jJLj*& j » i-SU^* ^p|-Ub| V.^La j 

* {lua^w^i oic. ^ u aNi m t 

* ulP (3)j 2uUS.a (44) j 5Us,u« (12) j Ujj {29) js j>cu ^ 

. AAgM Jjahiril ^MbaAli Jjsk yspH £b$<i (2) 

(eU&jfi. at3 sJSjxxi UilUhlf t£jgjJm - j«m^jUw 

. ojun 3uk>» b 4 ^Tu u* ^ ( y “ 0-4 sin x ) siiaJi 

JLU (»l^kta) Ujusb *>«j *Uki JuS ’4- (*>#) Uo^a (/» t j*UVt 0 *+wJ\ J#> 

(Ji aj_® 3 xLjufjl ♦ 4-3 "ASjUbt U$>4! o~* t < c ,t iuj t Uajl <L5JU kj®3 >X& 4- UU3jt J2i >4^' 

. Ij&»\ 3 2lJ *4 2lUtS cUS3 ^ *^3 M* t^' 

ji-HaSU -23.5° = 4»j!JuE«jJ 23.5° = atjJuA* Jri 4 4^ L* 4 2f UA ^ 

* Tti\l * ■*-**-» 

j(jukV!)jbi 21 4 2LL.W j-s 4 {declination of the sun = 0°) J-^» 

bj^-fesj AtiJ-Jj (5UL-uilt ajja) g-»ujlt Juc >WI Ujbtk um»- (4^*^* 

£>-4j . (^,4-^li ij3tt3V») 21 ‘4 -¥u^ 23.5° AjaSj Jo4 cyAsSt c^ 5 6* c^ ( ^b>jb jUUuj 

ia- 0 j 'STjlP ^U5 |tb b-®3 ( 4 jfUj>^( JtJLiftVf) Jjb» tr 4.>^ ! cr 1 ^ ¥jjj ^^aiUSb *U»u fi2t 

jjvt ^LS 22-21 4 j-vs j~«a4 o* c^' o^icjbjUiuai (Uj4* j^i ^t) o^auiib j#» 

. -23.5 W ajjSj {(^ji^i! ujiffiYi) 

dL-jfjd IkSTAj Uf Y \ 4>UJ! ^11 Aj~ 4 6t CT J! IaLj^U ^J2\j ia_u ^ 
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i jil #jjkh ub>^« jjl# Ipb (-iu«j3 ufL»*jX' DiSj«3»» ^.?»»» (>3) 

oIoJa^ 4j>*^22 oj-AiJ u>U»»j^ L4 jmj*»> < aL^c b-Lc jUIjjI ^ bs, 

> 4lfbu24 2ul*i 

JfjaJi tSiidj ddjjL->»4 ujfjjA 4 j>Xu (^kil gjUt j>« jA ^iiSi J'jbJi oil 
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© j) O mlazemna bjl IsiO^ul Uo/^Lo go xi/^LaH t±j>£>l 
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. . „ „ <y=sin X) ^|f>II j»mj / I|I 

>Aj l«5i ijjJliil j-«23 4 ^-umLSJ) ^.Js.jJU 4^aj^S| qAJ& jJu !,Vi 

^ j* Uili (2 n 0 D-» Ji) 360° tJS 0° <> bj${ qAA 
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: I 0,360° j JUU , teuiJi y»*fe» gefgfr 
x = 0 ° , x = 180° , x = 360° & cjLkaJ} jj** I? 

1 igj^j x = 90° Ai& ul^JJE 4^uS jjji! „2 
~1 (# x = 270° Jte Uji j£^l -3 
Ci Lu«as jjp&A Us3)j ^isoaI] (jjS^j *La.j^s sin x £u£5 x e (0,180°) t**Jjs* -<4 

CiU ^ 1 JJ * 4 6 Ai M-* sin x ^ 6j% x g (180° , 360°) UjG© .5 

. J> sin a 1 *? 6 * ^ \2tc , 4/r] y = sin x Ua«j ji -6 

(5-20) JUU} &»y 



mlazemna IJ14JI l^jo^al IXj0/-&0 jo/VoJI ssjji^-1 
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© j) O mlazemna bjl \*ajst>\ Uo/^Lo go ,«/VLa)l (±jji£>1 










































S Sf ; 


I 


♦ $ 
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mlazemna Lx^Jl I^jo^I IXj0/-&0 g& jO/VcJI ssjji^-1 
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y * tan x : j ^ w gflfoa 
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.0 mlazemna 1x^)1 I^jo^I IXj 0/-&0 go jo/VUJI SiJji^-1 
































































Mr 




: gfelUf ^SsM gst^ 
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y = esc x : j^lali &d*m p^j! LtiL* 

y = esc x 4 x 3&W1 to uj^ 


X 

0 

n 

6 

?r 

4 

7t 

3 

n 

2 

2 ;r 

T 

j 5/r 
¥ 

It 

°>l? 


3;r 

T 

57T 

T 

11* 

8 

2>t 

y-cotx 

jfi- 

K\j±a 

2 

1.4 

1.2 

l 

1.2 

2 

Jf- 

-2 

-1.2 

-i 

-1.2 

-2 

jp 

Ujza 




f»U*JI glai <p*a** ynf§4 

ClilJUyJl Xp^ #JaJy V <P*i«St »'| 

uj% /r S Lfcw^ x **2 

ai% zn 4^1 # to^ i -3 

JJpb-4 J&fctit UJLui 

/ Li.a1.a tic. , ...MMl ! v-jUL 

? “TT 

|/r <«Aj 2 u X 1 ^- “5 

c>V J*i** -6 

Asum 4j y^aJ 111 J&wiVI £y> ^.j 


I . ^i.i.A^lI ,Vj§ ^jl!I |l i 4 1 U t 

.vA‘0-r^i?/-YVivarr» /Jju** 

(^ j) mlazemna lj^)l Igjotful lio/^Lo go O/VoJI t±Jji£>-l 




























I ukyjil i ♦ f QMS^iud^SM 

W>) J» Jja *»IA tfttaattt* 


UljjJ! GUfiUfaivuptJiit JM' 




sin(a + b) = sin a * cos b + cos a * sin b 

tanfa + b) * 

tan a + tan b 

1 - tan a . tan b 

sinfa - b) = sin a * cos b-cos a • sin b 

tan(a-b) = 

tan a - tan b 

1 4- tan a • tan b 

eos(a + b) = cos a * cos b - sin a * sin b 



cos(a - b) = cos a • cos b + sin a • sin b 




=„2X 


(1) sin 

(2) e©5 : 


1 - COS X 


2 2 
2 X _ 1 +COS X 


-? 




(3) tan 


2 x 1-sin x 


2 1+cos x 


UijJJt u&Usw^f £u>>$i JJI JfjdJ! 
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4 


^«w»»ew®» , 


(4^-5) J>^)USJjA>- 

yy«Ni|y&isy»§§*ti*if ®j|«i £* is $** 3 $&&$ ■ $smM jii^i g* <js gu$ ^ji (i) 


Oy = sin 3x on 

( 1 ] 0 

(2) - x 1 = ~ 

2 2 

(3) — x2 = f 
' ' 2 


,4 


n | 
3 ! 


urL US uujj ? JjSaJ 4^1 x ‘-44 


W ,t 3^ 

- x 3 = — 
- 2 2 

(5) x 4 = 2^ 

/cv 71 - 5?T 

(6) 2 x ® ~ 2 

(7) - x 8 ~3;r- 
' 7 2 is 


(8) ^ x 7 . .. ^ 

' 2 x||||| 

(3) - x 8 s : il's ; ; 
• ‘ 2 

Jjto* 4t*^2 


•4™ m 


— ^ . j&walL IxS 
2 


* ^-Ls US 3x A-illUJi w^wuli uxuiau LSt.i 

0 


(1) 3x^0 -» 


X = — “ 0 
3 


(2) 3x 


;r 


X 


n 


(3) — x 2 


7T 

¥ 



7/T ^ r _ 

to) — x 5 ~ — 

IP 6 6 


(7) -~ x 6 =ti : 

‘ 6 

n „ 7;r 

Co? — x / =- 

6 6 


7C .A ~ /r 

— 7!@& ^ X = — 

2. xi;S 6... 

o) i xs- 4 

■ ■ 6- 



, :; ;:i|v 

illy 1 ' 


/ ify'' 

7$ ;/ 

f4 



1 

2 

3 

4 

5 

6 

7 

8 

9 


X 

0 

Till 

;r 

3tt/2 

2tc 

5*72 

3;r 

7 *72 

4tt 

* 3 

sin x 

0 

1 

0 

-1 

0 

1 

0 

A 

0 

S 

3x 

0 

7riB 

TViZ 

ttI2 

2niZ 

5*76 


7*76 

4;r/3 

sin 3x 

0* 

1. 

0 

-1 

0* 


0 

A 

0* 
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fjM 1 !/ Jtealj S * 6 


(2) 2- 4 #a y 
<5 


2^ 2;r 


-1| = 1 


1 1 ,, <^*^,4 

sin 3x sjjj (1) / jMijJi »» 
WJi (3) 



p - 2;r 

A B 

sin (1) x 


1 


A 

A 

P l 
F : 


M - m __ 1 - (-1 ) _ 1 + 


2.71. 

2 


A = |-1| ™ |1] = 1 / ffestijJf 

/ g* 


2 

j«1] = 1 

2 ^ 2ti 


B 
1 . 

p 


1 


2 

2;r 


1 


2 2 „ ... 

^ jLmslDj y-JaaJ! <Uui5 gg jL*j *Uta>, 


2^ 


(3) y = 3 sin 2x on [0 » 2^] 


A B 

y = 3 sin 2 x 


/ Jail 


X 

1 

! 

! 

j 

0 

71 

2 

n 

3 71 

T 

2;r 1 

2 

| sin x 

0 

1 


-1 

0 

2x 

0 

it 

71 

3 7t 

77 



4 

2 

T 

h.s^ * 

sin 2x 

0 

i 

0 

-1 

0 

3 sin 2x 

0 

3 

0 

-3 

0 
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cos(-8) = cos8 


X 

~~ . — - - - 

-ft 

! .. . . 

n 

"2 

0 

n 

2 


3? 

2 

2;r 

+2 

m; 


COS X 

-1 

0 


0 

-1 

0 

1 

l 


2x. 

n 

"2 

~n 

"4 

0 

7'C 

4 

n 

2 

3— 

4 , 

n 

* 

** 


cos 2x 


1 

-I* 

0 

-1 

0 

1* 




y = 1 cos 2 x 


1 

P 


ft 


In _ 2/r 

” Y 


- # 


A = 1 


(4,- i )(4,o> (o, i)(- ,o> (~ 

2 4 4 2 


Zn 


0) (n , 0 } A^J! E { 3 jm 
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WAsaO UU<^ypt $ ♦ V 


■iiJkAM^UdM 



(7) y = 2 tan x 


y = 2 tan x 


1 

n 


.UjSft , n = tan x 

{j&u<) Vj y 4*« ajiaIi 

y ss 2 tan x fj 6^-i cb^ 


on 


n 

2 ’ 4 2 
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I / dU&f 


f 1 hd^BBkA 


MIsMigAaMi fmjM (Smm 

4ajHa^2| 4 Ma&3! AJsaSJI y*® i^l^UssT* jj^a! tS jl .ja ^jS&mm- p*&j |iijsus jap) gdl&u&a 

(0 , - 00 )» (0, 00 ) ttj*. (y) *iUt <«J £f ^ ^5J1 


/T 


tJ^I 


*Lft4i SjjJ £» Ufij& dt£ 


u^ 0 ijtjfi 6« j» Ujfjfij 4*>*M 4Mi jj^yt M, ^Je 4 ILm^! ^ 

. *iua 


3 £ 


\7t 

2 


2 


7t 


(Oj — 7t •# 

(8) y = tan 2x on [0 , ;r] 

O-* *^J £>* V JjJsla jjC 4jy 4 am Jlail 4JU y<aJ amijJI 


y^UlJl 

4,ituJs 


180 ° 


tan x 
~ 2x 


tan 2x 


£tjJVl 

A^SjaA 
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^LaJitAaU uL*?Upl S ♦ ^ 




1*4 


( 2 ) | 


Ct;Ui ji* J ^ • 1 taJUJI QlilhinH ^ ~ $1 + ijUll &>a (1) 


(a) cos(20° + 50°) = cos 20° cos 50° E] sin 20° sin 50 c 

, ... __, tan 3A Q tan 2B 

(b) tan(3A - 2B) = u 


1 @ tan 3A tan 2B 
(c) sin(8O°01O°) - sin 80° cos 10° - cos 80° sin 10° 

ojUs J (>iUU J*£l (2) 


(a) sin(40° + 180°) = sin 40° |cos 180° + |cos 40° sin 180 


III jry n T[- 71 • 

(b) 2 sin — cos — = sin 

3 3 


2 7t 


= sin 2(—) 
' 3 ' 


2 tan - 

(c) -— = 


= tan — = tan 2(—) 


1 - tan 2 


(d) cos 2 15° - sin 2 15° = cos 2(15°) = cos 30° 

: <jrfb Lteb 1$ 

(a) sin 6x = 2 sin 3x 

(b) sin 15° cos 15° = sin 30° 

(c) cos 80° = cos 2 40° - sin 2 40° 

(d) (j) y* (2 cos x + 3 = 0) 

2 cos x + 3 = 0 
2 cos x = -3 


t biljUaJi (£**> *4* (3) 

AjIaLk »jLc- 
AjJali a jL& 
ojLfc 


cos x = — = -1.5 
2 

-1 < cos X < 1 
solution set = { } 


{1 ) (> >-*t Jj'j 

SjUi) - 

v -V * * * 
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jAj I / itutfl dad 


VI 




* 


B 4uUJI WmmiUiU A 4mUU >ii (4) 



A 



© 

cos4A cosA - sin4A sinA = 


sinSA 

<D 

sinA cos4A - sin4A cosA = 

© 

cos5A 


sin4A cosA + cos4A sinA = 

© 

sin3A 



© 

sin 1-3 A) 


© cos4A cosA -sin4A sinA = cosSA wi$AJI 
(D sinA cos4A -sin4A cosA = sin(-3A) 

® sin4A cosA + cos4A sinA = sinSA 


J** jUiil (5) 


: js cos x = - 3— < x < 2n cM ^ (1) 


71 


cot x , sec x , 
sin 2 x = 1 - cos 2 x * 

■ 2 * 4 9 4 

sin x - 1-- = 


esc x 

, 2 „ _ 


sin^x = t -(-) 2 

V 

4 sinx = ± 




Vs 


Vs 

sm x = - — 
3 


9 9 9 9 3 

<>» £j) jll £4jJi ^4 

fnldzemnd.comntfl 


cot X = CQS X = —3 = — X ~ = ~ Jt>Jt ujjiiaAlt Aaj OVI 

sin x VS 3 VS V5 


sec x = 


3 

1 _ 1 _ 3 

cos x 2 2 

3 


CSC X = 


sin x 


Vs Vs 


a 2 =9-4 = 5 




a 


= Vs 


cot X = 


sec x = 


esc x = 


1 


1 


_ _ _ _ _-2^ 

tan x VS VS 

"T 

1 _ 3 

cos x 2 
1 _ _ _3 

sin x Vs 
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fjtew tjM / \ l s 


: <> as Ul jajU cos X = - 3- < x < 2;r *IS lit (2) 




, sin 


cos 


t?b*' &*>*» 


/ Jfttl 


sin 2 x = 1 - cos 2 x = 1 - 


2„ _ 


9 25 


16 


sin x = - 


25 25 25 25 

(fUj !»MA <Ula WA JS) t^lwt 4^ Srt*® 

„ „ 2 4 n 9 . 18- 25 T 

COS 2X = 2 COS^X - 1 = 2 X --““I s — — = ” — 

25 25 25 


-4 3 

2x = 2 sin x cos x = 2x — x — 

5 b 


x 

COS X 


. -24 

’ 

-4 


4 3 „ 4 ^ 5 _ 

“Vs"’ 5 X 3 ” 3 

-4 8 8 

* _ 2 x T _ '3 - '3 = ® * I = « V » = M 

” 7 3 * 9 3 '' 7 7 


270° 

7T 

~~2 

x 

' 2 


- tan 2 x 

1-c 4 ) 2 i- 1 - 

3 9 

sin 2x 

= „ 24 M .JL> = . 

25 ’ 25' 

cos 2x 

360° 

x 

2tf r> 

135° < - < 180° 


24 

25 


X 


25 

7 


24 

~7 




X 

6^ t| 4 s - ~ ^ ^ 

1*4-233 


x 


. x m II - cos x 

sin — = |+L- 

2 v 2 


X n II + COS X 

cos — = I- 





© j) O mlazemna LjuJI Uo/^Lo go xi/^LaH 






























$ m 1 m mm&sp 


| % ¥ 


4 . .V. - -. V: |»j*fchtflf ," (3) 


. » . 1C 71 

iai sin - cos — 
8 8 

, 71 K 

sin — cos 


8 


8 


„ . 7t TC 

-1 x sin — cos — 

8 8 

2 . 7 t 7t 1 .. TV n 

- - sin — cos — = -- (2 sin — cos — 

2 8 8 2 8 8 

1 . . ^,7F X 1 . 2# 1 . 1C 

2 s 8 2 8 2 4 


1 


sin 45° = 


1 


1 1 


V2 


r.~.=r ^ ’"Tsssr A “jsssr 

2 2 V2 V2 


R 

vZ 

T 


(b) cos 2 sin 2 f 


:C : : 


fJT 'TT* 


,22 
** 8; 




s 4 x - : ^in 4 x =j?l$s : ’ : 2x 




taiiMdl} (4) 


/iCLs /cM 


cos 4 x '• : ifi 4: x ;; :s s :; (cos z x - sin'^x) fcos z x + ssn'x) 


s 2 x - sin 2 x] 


= cos 2x = R . S 


,, „ , X 1 - COS X 

f 13) tan.=- 

• ' 2 sinx 


(cos 2x = cos 2 x - sin 2 x) 


/ Jailf 


1 -cosx _ 1-(1-2sin 2 j) 
sinx 2siriyCOSy 


X - X + 2sin 2 j 2str^ 


2s in y cos y 




COS ■ 


SIR 


COS 


¥-= ten ! 
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W ' ■■■■■.* 

mm 




**Sto 


v..: 

: /• /■ ■: 

■ 

4 Ift 




• -' •: SSgS 


I I 




. 

v^*>-vv 


mlazemna.comF! 




ctkajiIiJI ^<*>1 l_j jo onnlnJI isid t UqUl fjoJI 
lisuiiil jiud ljjo Lsljiutligquj cylnj = isutUlf joli 

isyiunJI £.jUjli s LiilUl fijoJI 

.va-aut-v -vi-ivorm 

vo.ioi.v.i 
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• I LiXX^BEkdd 


4 aitfcl| 

Limit and Continuity iM^ljfluhilj 4 JI*JI 


^fST| 


• at b 3 J»JL*h jUj 43-Ua j23 a c^jVf csuiaSi jjbst» *£L &>*»* 4i * 

i J^U 3 jfcial^ «b*aU U»«m s£I.>>iS 3 tft tftJLifjlU U^S us»l3 8 jf li'i^ «■ 3 

a 3 fc> 

2.9,2.99,.2.999,.,3 -&-•-e>- 

^4jAj JhJJ-J ^Lmoll (J«4 3 Ai*l! -J^-S jjJAAMib UjlAw l^jiS 

* J!U 3 •Ma-ft slants !jL*j «2jauj ^i L-aSUla Uj 3 b 

3.,3.000001,.,3.001,3.01,3/1 

JajIU si^l y &yj 3 f-jjifiii b u' us^ 


b^ + 3 


Nigh bourhood Mittljlj* [5-11 

(JUksJ.) JJfcjt UJS ja 4^to3l JU*¥t 4> Lj>jSL» (SjjS ) 4pja^» jtjaJl / AJaMjlj? 

USlS b y l (a) »yj§J! £>* <_, j&g usa^a i4& ji-nsi j& h '3^ (h) ■ 5 ^' i ^ A * s ^s 

a-h/ ~ \ a+ h : ^ uLjs^l ^12 6^^ f^ U 

W**i+ h *J 

kkjrn (5-1-1) 


; SjSUI La>« Ujs- IjSu) E cMj 4 L«jfr a CJ^ ^ 

, a «*U ijlj*(a-€,a+€) (1) 
. (a ^ a ^ U'j^ (a- - (2) 

. ( a t,fi^ ^ jb^') a ^ 0*®^ I a » a+E) (3) 


iJsdl lAjhi uLuaiJ 4 a gAW .Malt U jS>* 4 4JuisLt 6* 4>p >**•* A,,iL£|j^ 

L&tS bjl A c>-» VJ**% J* (t) 4 € 


—f— 

A-e V^»e*^A4"e*#’- / A + ( 


; ^ ibi jtfli F *1 4 a=l cA ^ 

2 - 

1^U^ ( 1,|,= (1-1.1+1) (1) 


1 j*u^iU».(|,i 


1 1 

1-^,1 


( 2 ) 


IjaH £>aj! IjIja 


1 r 


1,1+1 j ( 3 ) 

y 


© ^ O mlazemna LuJl \^ajsii\ buD^^Lo £Q Xi/^LcxJl c^gtl 






























i&w j 4\ / alJy&J 

Limit of a Function 


t "I t ^aMasSM 

4 JIaH 4 ltt [ 5 - 2 ] 

$» iSwa, . ^ jl AMU} S2H 4fc <U)a 1| <iS ~A Lull jA ^A x=a 2&uu J£& LJUJ! 2gL& 

.jLajIIj £}**$ c>» x p^S (> lyijjii 4p.J AAfr Ajaj ^k3 4Mi Aks. LilAi) 

. 4jiUU! pj^Lw jhiB ^wijJi p)AHwb L^mjAjA UaUsj3 ^L« Uu3 {^Jhauwi 

£l «!&s« 5 l 3 £}l HHUj US x =3 Aic- {UuiAjA 4 lwdLL»J f 4 JSjU ULu d 2 UA yf Jaa^U jjl^tJt JSLuJ) 
F(x) J**i 0 ^ LLajI UKj i jLuoli (> 3 (> X vJ * 22 4 6 * W* aLU y=f(x) 

, jtwuli qa 3 yi) UjS jjS) UuS X f ikc-l Jjjyis ^A UKUj 4JU 4 yi) UyS jSS! 

(4 <£jL-u jUuJI <> 3 aS& 3JIa 11 ijS3j lim=f(x)=4: u^ dj * 2 L&*Jl *aa 


x-*-3 


<- 1 jHS2 f|x) Jkai&i yf dK La j US x =3 AjC- Lljfc* tT-uaJ jl jsl* 4l!A]| Cu\& IaI U jSa! (Ja j*H pi Uit 

. 6 ^* (> 3 ^X bwjjSl UK 5 4> 

(5 0**$ 6^ 3 Ai& LSIaSI Ljlp) IjSjj Iim=f(x)=5 : Liyl Jjli LSbJt &aa yij 

,*y 


x->3 


f(x) 5 
4 




yl J^*S 
Lu* JuJb 







->■ 3 


♦ X 


X=3 Aj& Lijsu» Ukuui j! Al j*»* LSlAi) CulS !a! Uul jSAi p] Hi) iaa»V 


4 J)Li< 5 S 3 UjlJus 9 y*<§ tjjUtu f(x) jt jLoiuJl £y* 4 £>« X tjjlSiu l*«Al& 9 y 4 <-»jt 323 SUTIUUN 



f LM! £j! yjSi J jluul) 4 Jl* ^aAd Ait f Jl* 4 J)a1 45 jLUS UAic> 4JUJI ei& 

“ SjJ*aIu (illA (i)& JJ*-jj 4 <i *jl£' 


lim f(x)= 9 

x. --> 4 


jj! Saasm jjC- Sjj^du AlAj4 aXaa&1\ £!iba) AAft Uka. pi SjijA JL)a UKil* UlHu I Lwj j ji| 
^kluu Uiti JjjjU jAL p!LkVi AAfr Ajjj ^}t p^klwu Uil Uuj d jj)a]| 4aLww ^4 us_jil2 ^LaaI) 4aUa<s 


© j) O mlazemna LjuJI \^& al >\ LLo/'iU jo o/\La)l (ajji £>1 












































fjnshM iuU«?y>ll lid hsM^A 

4 aLaaI AM e jifcll 4 aU* jl JlL 4TuJi ft A ^ t jjL t .^/^U JjUl jL^l $1 

, I IJ& I JU&, AfriLJaf A3C- U.i^ I 4 M.IJ f.jutjAS >dMd\ 

jJaA\ JfcSft USj ijtil f JJaau.L ^UUi lijU etuisjeU ^Jp UUSc-i 

lim F (x) = L : Ch <1$& 

x -+ a 

: 4 al U>»s t& ($4& 
4 &.j fU<iU jJu L <> %jS f|x) 6 s U>* 

AmAa» o^jjmsj jtuuJl 4 ^* a 4 ujjS U'Pba^S X £"tla&tj 
l%I ^UJI i^J 4u*iabj 4£iua fUafrj Ujjt iM 

: c^bl! jaalt 

G > 0 L 4 *J^ jW ®* 4 bJia, til ( 1 ) 
[a-h,a) ^ a N 1 j*yl Jj* bH<u (2) 

• duau ataja j<S& h bua. 

Ulfe 



xeN,l{a}# GjU^luwa U>^j£dJ& f(x) 

xeN^a^l f(x)-L | < e 

; ^Wl ub>$ ^ 

yy>a2 (5-2-1) 

v G> 0 tJyuU# lim f(x)=L iiM 

a (JuaM) <&t£*U N 1 j**af d>jJ 
x G HJ {a} *# | f(x) - L|< G 


; 4 j 3 VI cj! jkU! 6** limf(x) = L £&fit 0* 

K —>2 

. AJUi Jbak AjJa (1) 

: SjSalt ^jp ^ynuu a jt-u (> 4ij*a F bull !il Ui &Ufl JM <** ^ (2) 

N/{a}=(a -h,a) 

a Jfe jjw 4JU! &I Isjluij ¥ U2» J&*¥ 

. G>0>i (3) 


|f(x)-L|<e ^ (4) 


,-■-, a 4 JadJr N Jl* jwuut Iijtj^ .SJbG u< builalul 2 taaU*» 2 buCZt J>U >ub ^ 

|f(x)~L |<g :0^ xG in/{ a} : ojfi uaje- 

till* uj jJLaII 4^uua duji 


© i O mlazemna bjl \^ajsa\ Uo/^Lo go xj/^LoH q±jji£>1 













j&m jJjjt / 


4 l \ , I j U 

^ *™2 = 3 ^ x ^ 2 ^ = ^ r | / ^ 

^"■ m '""O— "»^ R/ {2} arian jt***£«ji f(x) = —^_~ /jJM 

2 f ( x )~ x * 2 


^Ol! JTjfatagjft y*4 X -H^ j2 L#JUL& f(^) tai^4 


X 

1 , 9 ; 

1,99 

1,999 

m % ■s 

2 

ai & s? 

2,0001 

2.001 

2.01 

2.1 

f ( x ) 

3.9 

3,99 

3 , 9 m 

in 

4 

mum 

4.0001 

4.001 

4.01 

4.1 


X “X 2 l*dLL& (4) JhJtj£t £^4 4 JjJ12l3 f{%) (4*jS £t tla^3tS 


lira-.... 

x->2* 


~ \ 


= 4 Iff >•>£$ 


f Urn f(x) = 3 f(x) = 2ill ; 

Six 


Ax-> 2 


I Jti* 


] 2 ~S^3 / jW 

•• i?'- jW^ppill ftlA&AsHy 
1 4 § fi I : l*}?} ft = F Jb«* ( 1 ) 

F jjt yjf | — * ■£, AJtalf jU>u 2 l Zrfbjjhi K .4i^ : '<Sj9>** F t>* bJ (2f 

HI f 2 - h , 2 ) ja , 

E > 0 6 ^( 3 ) 
j f(x } - 3 | < e (4) 
I 2X-1-3 |<£ 

| 2x~4 | <G 

- E < 2x - 4 < G 


x e (2 - ~ , 2 + I-) ■* 

2 2 ' 

(2 - - ,2 + —) < [2- G 
' 2 2 

*ty£MpfU& X fc Nf j 2 | 


4— G <1 2x <* 4 + £ 


4“ G 

~2~ 

. G 


X < 


4 + E 


< X < 2 + 


■ : (lull Iji j^tu Ijaj 

| f(x)-3 |<G 

, 2 ) 

■# | f(x) - 3 (< G : ujU» &i 4^i JiffsXk 

’ . 2bu^ 5Ha^l 2jm .-. 
<&« ** 
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0^11 S 1 v 

g^Jf g*« X ~v a UJbkr 2UUlt <kLfi J&jJfali g*&U$ 


. ll<Mlitw , M WMMMMt ^ wnM , WWB WMWMtMiwMMa6Ml ^ ^ 


yujduM 

(k-z) L^—Li_» £§>.«isiJ '<iL.JJiU.aIf 3.♦ijtfl gf ua»«o^J k ^ »«U t wjJLijj (£*) wILaA (4i 

Z SujUs k at JL24 U±Ji ois; iAj>4«3 gSL*j *&+*£ <>• 

Z=kuuS3j 



*»«>m (5-2-2) 


vG> 0 (jiu lim f(x) * L gU ini tit 

x E N / (a } •# 

j f{ x.) — L j < G 3 Jvi»A'i? N ;*>»- 

Sim f(x )= lim f(x) = L : Ijrn f(x) = L , cats' tif ASb ^1$** <>* 

x — ~ - » a x — —> & 

A —? es 

■ j' 

♦* 

a Ju£ ^ jW <>» 4*?J 4^' a ^ (1 ) 


♦ L^LJS 

oLM L 1 ^L 2 * o\S 3 jLoJ £-• 3 OH# <> 3 ****#♦ XLe 2uLc uO*j (if (2) 

L_~___»_ . 

2G&j4w <jj£3 Vjl Cu*aJ 3 -Ua 

*• 


f : R~>R * f(x) = 2x + 1 / JU* 

f hMs. LjS (2) ■“*•*' c> (x) wj^ f(x) ^ u 

4j.l»JS SjjjS I^jV R Ifita*® 4i!^! / ^al) 


lim fix) = 2x + 1 = 2x2 + 1 = 4 + 1 =5 

X -> 2 

lim f (x ) = 2x + 1 = 4 + 1 = 5 = L 1 Wu 4 

x —*-> 2 

lim f(x) “ 21 ^ 1 s 4 + 1 s 5 - L 2 jU^ii 

x 2 

L 1 L 2 Cp. i$ ] 

jimJi &*$ Ciy^ai &A 3gi« *^uy -*• 


© j) O mlazemna bjl \*ajst>\ Uo/^Lo go ,«/VLa)l 


























? r 


! oM ! (1) J1,4.«s- 2uy& f( x ) 


|x 2 + 1 


I x * 3 



Vx > 1 
Vx <1 


^■m*/J li* 


Urn f{x) * lim (x 2 + 1) 


/ 


= 1 2 + 1 “1 +1 =2=L 1 


lirn f(x) 

X —1 


55 lim f(x) {x + 3) 

x __r_* i 


= 1 + 3 = 4 a L 2 




jLuui 104 

- 7 - L 2 aY suiah 

aJLc. *ULc Alt jIj Cuuut •’. 


<wUkJI #»*« | 5 - 3 ] 

( 1 ) 


VX € N/|«i [ ^”0**^ *tit<AJi 3 «l 8 Ai j^l l«i* 

fli IF, f(x) = C I yll ap i CeR fix) = C CiMj 

I X.> 8 | * * 


f(x) = Vs 

Hmf(x) = ilrri-Vs = Vs 

x —■/ x — J ^ 

m = V 2 

Sim f(x) = lim V~2 = v2 

X-V'l JxW~'l 

/k* 



(2) aSAjas 

Am ” «r afk/ “ * -^v Jj* iV w’-^ ti* j 

l 

llmx = 2 * 

x->2 

llmx = 3 

x~»3 

/ k*u 


(3) 4fc&jdta$ 

: oil fimcjfx) t iim f(x) tit 

x->a * x-va 

* iim f f(x) ± g(x) 1 * limf(x) ± limg(x) 

x --> a " x a x a 

* lim [ C f(x} 1= C Iim f(x) 

x —r a f *~ ’ “® x —s> a 

* lim f f(x).g(x) ] = lim f(x).lim g(x) 

x.> a L " * ' J x a * x •-> a 



” fix) ' 

lirn f(x) 

r- ~j 

* lim 

*1*/ 

» x-~»a 

limg(x) * 0 

x->a 

,.g<x)_ 

limg(x) 

’ x~>a 

„ x— >a 


© j) O mlazemna LjuJI Uo/^Lo go xi/^LaH (±jji£>1 









































gui.11 


lim( x + 2 ) = limx + lim2 = 3 + 2 = 5 

x -^3 x ->3 x ->3 


/I JU» 


(a) 


(im x 2 = lim x.lim x = a.a = a 

x ^ a x -* a x -» a 


/ 2 JU* 


lim (x) n = a\Vn e z + 


lim x 3 = (2) 3 = 8 

X —* 2 


LUSUj 4j£ ilili ^ Lu^j 

/U*M 


(b) 


lim (x + 3 ) 3 = [lim (x + 3 )1 

= S lim x + lim 3 

L*-*2 * ^ 2 J 


= [2 + 3 f =12 5 


lim <x 2 +3x) 

x -»-1 


= lim x 2 + lim 3x 

x ->-1 X - V -1 

= (-1) s +3(-1) 

= 1 - 3 = -2 


.. 2x ; -4 . lL m ,( 2x2 - 4 ) 

*-»-2 x-1 lim(x-l) 


X -> -2 

_ 2 ( - 2) 2 - 4 = 8-4 = 


-2 -1 


-3 



lim f(x) 

X-> 1 


♦ jtJ* W = 


x-1 


x-1 


f(x) = 


x-1 


x-1 


= 1 


-X _ 

T*^ 


= -1 


, x >1 


, X < 1 


lim f(x) = lim 1 = 1 = L 1 ow*' > 5 ^ UJt 

X —U 1 X 1 

lim - 1 = - 1 = L 2 

X -=-*■ 1 


lim f(x) 

X 1 


jLmII 3UUI1 


/ 3 JU* 


/ 4 JU* 


, x^1 j&ll 5JU» 


/Jail 


L, =L Z SjUJI 


mlazemna IJ 14 JI IXjO/-&o f&o jO/VcJI ssjji ^-1 











































vr 


f(x) = 


x 2 + 4 
5 x 


, x > 1 
, X <1 


(1) lim f(x) 

x -*■ 2 


( 1 ) lim f (x) — lim (x 2 + 4 ) = 4 + 4 = 8 


^2 


x — > 2 


(2) limf(x) = 


X-^1 


lim (x 2 + 4 ) = 1 + 4 = 5 = L 1 


iim 5 x = 5 x 1 = 5 = L s 

t X ->-1 2 


!_,=!_, o lim f(x) = 5 

* X -» 1 


]> J SUlill 




( 2 ) limf(x) 

1 * 


.'JaII 


X 3 -a 3 

lim——~ = lim 

*- >a X - a *->* 



X - a 

/il, 


X 3 — a 3 

lim—- j> / 7 JU* 


: limx 2 +'ix ; + a 2 j 

: X,,a . ' i i ■■ it I. ? ■: • " 







jAil 


k„ vX -» 




.. A = lim^KrA x y.X + v'a 

“* (X-a) «-*• (X-a) x /X+v'a 

(»-■) 



la2xS3TCZ 


= lim 


iimf(x) = 11 

x-j -2 


(x^-a)^Vx + Va j *~ ,a Vx+Va 

1 1 

ta + va 2-ya 

lit f(x) = | bxZ + 3 5 Vx “ 2 / 9 JU* 

| C — 2 x , Vx >2 

V to , c GR C , b %A*k J> 


(11) JO* i*iv 2uutfi.'. (irn f(x) = 11 / JaJI 

j Lmi 1 1 ;j—> t ijrt—mJ l li—fUf! 

lim f(x) = lim f(x) = 11 

x-» 2 


xUz 


lim f(x) = lim (C- 2 x) = C- 2 x 2 = C- 4 = 11 

x —*2 x —U 2 

lim f(x) = lim (bx 2 + 3 ) = 2 a b + 3 = 4 b +3 

* * 2 X ——y 2 


C = 15 


4b + 3 = 11 


4 b =11 - 3 
8 


b = 


b = 2 
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Jktdi uU^bpI 1 X V 

Limit of Circular Function 


, L . AA&SbJk 

. m W r vmmSi&mamw 

<*>UI( tjfjAlf m [5-4] 


t X Ju S I ItLA <L.. L^Lsha JbL2S jj™# 4.J.-s2j 4»»4S JLlc i•SjJL®®!'5 ^JljUJ) U44i«3 J2S 

3 In i . 

«lijob 1 JLa 4£ 4,4js j> 43i Ji Sj.4jT! wjUalLtuAj uiLjLc 4»y#Sj>5 iJj^iXlXMi 


1 1 m 

s->t 


stnx 


lim 

x -»0 x 


1 


n 

C b < cd < dh 
sinx < X < tanx 
sinx 


sinx < X < 
1 


> 


cosx 

sinx . cosx 


sinx 


> 


sinx 


. . sinx ^ 

1 > -cosx 


liml > lim— 1 — > iimcosx 

x-*Q x->0 x x >0 


, sinx. , 

1 > lirrs-,> 1 

x. --■> 0 jf 


lim 

x —> 0 


sinx 




^ i-miA S% 

{ 0 * 3 ^ Jj^ Radians 

jjJI dtU^& 4^uul| JilJSC-VI ulL 

sinx ^ 4 aa!j 1^I g£>b 


fcos 0=1) 





fl) limsinx = 0 

x-»G 

(3) limtanx = 0 

' x-->0 

#r4 .. smax . 
(5) Ism—— « 1 
ax 


12) Iimcosx = 1 

x->0 

, MX .. sinx . 
(4) Ism-= 1 

x~>0 x 

... tanax . 

IS) Ism-= 1 

x -*° ax 

,. 1 ~ cosx 

(7) Sim—-* 0 

x-^0 x 


,. . 3x 

Ism sin- 

x -> o 4 x 




.. . 3 x 

1 1 m sin- 

x .> 0 4 x 


3 . , 3 x 

—lim s in- 

4 * -»o 3 x 


fklSaAJ^ jbi»WUI U4/ ^yj 


X 1 


3 

T 


mlazemna Lx^Jl I^jo^I IXj 0/-&0 jO/VcJI ssjji^-1 


































M au 




iim 

x~>0 


sin 2 4x 

xtan2x 
s i n 4 x 


- Iim 

x->0 


siir4x 

x 2 

Mfan2x. 


s i n 4 x 


Iim 

X 0 


•|¥¥ 


x—>0 


sin 2 4x 


tan 2 x 


= Iim 

X-*0 


A- f 




iim 


sin 2 4x 


* xtan 2 x 


sin4x sin4x 

-X—- 

X X 


4ft 


/ jail 


tan 2 x 


ta n 2 x 


... sin4x ... 

4lim- x 4Iim 

. x->o 4x . x -->g 

tanTx” 


sin4x 

4^ _ 4 x 1 x 4 x 1 


2 Iim 

X~>'0 


2 x 1 


* 8 


2 x 


.. tan4x + tars3x 

Ism —-- sb Sim 

x ^° sinSx *~»o 


tan4x , tan3x 
- «#* -_- 


sinSx 


tan4x + tan3x 4S * 

Iim-——— /3 JUL* 

sinSx * —-—— 

(x) (Ja f>mij a/ ijall 


... tan4x ^ _.. 
4lim—-- +3 iim- 

x->0 4x x->0 

X 

tan3x 

+ 

c 

3x1) 

3x - (4x1) 

Slim—-®* 


(5x1) 


Sx 


Iim 

X— >0 


1 - a/cos2x 


Aft /4 <Jtt* 


, 1~a/cos2x _ „ 1-Vcos2x v 1+Vcos2x 
x ~*° x 2 x“ 1+Vcos2x 

1 ~cos 2 x 

l,m- 7 -r========rr 

x ~ >0 x 2 |1 + Vcos2x) 


/ Jftfl 


2 sirt 2 x 
Iim —-7 - 

x x 2 (1 + Vcos 2 x 


J smx sinx 

2 Iim-• Sim.. 

l *-»« X x “ >0 x. 


2 ( 1 x 1 ) _ 2 


X 2 Sim 11 + Vcos2x | (1 +1) 

X"*0 \ ___/ 

x 2 " 


=1 
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f~ (5-1)l ^US J>U. j 

hmtmmKBmmmamammmBmumammmmtmmmummasmm 


(a) lim <x\ 


x ■■“■> 3 


Tx ^ r 3 r 

*-3 {jc^"3) 



5? 3 


(b) lim (3x- 4)= 3 x 1 - 4 =-1 

X -"> 1 


x + 2 = 3 + 2 = 6 


; U* JSJ dribfelf Cl) 


I J»« 


, ,.. x j -i .. (x- +x+' 

(c) lim ---=lim —-— 

1 # *-»i ( 2 x- 2 ) *->i 2pL~rf 


lim 

x ->• 1 


(x 2 + X + 


1 2 + 1 + 1 3 


2 


1.5 


. .. ,. x -1 b 
(fit) lim — 7 =—-— 
4 >/x + 5 - 3 


|x : x > -5 | j { 4 } 


*4.>0*5^1 (*>& aLdej x ■“> 4 uV JjjM f 

s 2 -18 Vx + 5~+ 3 


lim 


lim 


4 v x + 5 -3 a/x + 5+3 x g 4 


(x 2 - 18 )(Vx + 5 + 3 ) 
(x + 5 - 9 ) 


( x-^Tf (x + 4) f a/x. + 5 + 3 j 

Hm >f:—Li—-~y = (4 + 4)(vx + 5 + 3) 

x -> 4 jjt-4") 


:(8)(3+3)=(8) x ( 6 ) = 48 


fe| lim 


(x 


2 x ) — 3 


x -> 3 X - 9 

r ]^ 3 Jjx+ 1 ) 
x?s t^~S0Tx+3 ) 


(x + 1) _ 3 + 1 


lim 
x->4 (x + 3) 


3.+ 3 


4 

6 


2 

J 


I J 


F(x) « j x -1 j 4«- 


X-+1 


A&, f : R -> Rafiw m 


X-1 


Uiifi X>1 


/ JaJf 


llmf(x) = lhnx-1 = 1~1=0 = L, 

X->1 * * X.>1 

limF(x) = lim-(1-1) = 0 = L, 

X—>1 " X“>1 

L1=L2 0 $ 


U4* X<1 
^xagil £yk 4-»Uil 

jLtul! qa AjUii 


© j) O mlazemna LuJl \^ajsii\ buD^^Lo {*« xV&cJl s±>j£>-l 



























f (X) 


... «ra « 

y / jtj ife 


5~-x 2 
x 2 4- 3 
4 


X>-1 wjUaalii 
X <-1 

X s —1 £}Ufalii 


& Ji^t.» 

"TTTTr 


F: R-»R ^g lit (3) 

. 4 »Mf »«|J ^LuJl JbJhaw&Sl frMj\ ||| 

J (aUj) »*| «U£> 4j|lC- AjfoiH jjA 

lim *4 (■*) 

x ->. s/2 


11 in 5 

X * 1 



lim x 2 + 3 = (- 1) 2 +3 = 1 +3 = 4 = L, 


{sjiill XulJbbj| 


jLtuft £y§ SLjUtff 

I 1 -L 2 w ’ Mn^f(Xj— 4 | ~ 1 juu» iiii | 


lioi5-x 2 *5-( ,j2f -5 - 2 = 3 !a 

x-W2 

x 2 + a x > -1 

6 x = -1 *«K SSI (4) 

j 4x + b x < ~1 


f(x) 


a , btR 44^1 J> Hmf(x) “ 3 uyjibf% 


a 


[™ F w“ 3 '' 7 


Sim f(x) = Sim f(x) - 3 

X-.>--1 .X.*-1 

„ 2 


Up f{x) = lim x 2 + a •* ( - 1) 2 + a = 3 ■#> 1 + a = 3 * a = 2 


x ~~~ ! > - 1 X ~Z+ -~i 

Sim f(x) ~ lijrs 4x + b 

x —*~1 x— 


• 1) + b ~ 3 ■§► — 4 + b = 3 •#> b =7 


© j) O mlazemna LjuJI |gA*£il LLo/’^Ld jo o/Uoll q±jji£>1 





























( j E h at fr * iS grill s yUU ltd 

f(x) = x 2 + 6 4 g(x) = 3x 2 + 2x - 3 ^6 lil (5) 

lim (§-)(x) j lim ( g.f ){x) ^ 

l im a(x) E !£j< 3x ’ + 2x ' i! = 3(0) ! + 2(0)—3 = r 3 = 1 , 

^f(x) lirn|x 2 + 6) (0) 2 + § 6 2 — 

X->-0 

limg(x) f(x) = limg(x) !imf(x) - lim( 3x 2 + 2x-3 ) • lim{ x 2 + 6 ) 

x.->0 x.>0 w x—>0 x~>0 x—>0 

= -3x6 =-18 

: ijiMm ^ iukUf ja (6) 

x->3 x ~ 9 

lim sin | x ~ 3 > = lim sin<x r 3 > _ =| im sin < x " 3 > x _!_ / j*, 

x-^3 x -9 x-*3 (x - 3)(x+3) *(x-3) (x+3) - 

sin(x-3) ..1 . 1 1 

=Sim——--x iim--= lx — = — 

*-+ 3 (x-3) x ~> 3 (x+3) 6 6 

sin 2 .x 

.. tanx 2 coft 2 x sin 2 x .. 1 

lim-- = Sun K- as lim- - -=— = Inn-- 2 — 

x -+° sln^x x ~*° sin x x ->° cos xsin x x -*° cos x 

*_1_ B ± = 1 = i 

Sim(cosx) 2 I 2 1 

x.•> 0 

ta n 2 x. tanx t anx |j m tanx . ^ a nx 

4JjJa / J | jyj X s: I i m X_X s ———~- - — 

x-)-o s i n 2 x x o sinx sinx .. sinx sinx 

.:--. .« 11 STS--— • - 

x 2 XX x '" >0 X X 

tanx tanx 

lim- * inn .. 4 „ 

- x .>° X *->o X. _ B * x 1 - ^ 

.. sinx' sinx ” i x 1 

iim.. • inn.-.- 

x -> ox x->0 x 

t % i> , . „ , tan4x . 

= iim(2sinx cosx+——— — ) / JaJ1 

x-+o " 6x - 

= 2iim sinx -Ism cosx+iim — — 

x -> 0 x > 0 x-> 0 6x 

=2iiryi sinx limcosx+- iim tan — - 
x-40 x~>0 g.x-+0 4x 

4 4 

=2x0x1 + — x 1 = - 

6 6 

© d O mlazemna LuJl \^ajsii\ luo/^Lo Xi/^LcxJl 













































* .. ,, 1 - cosx .. 1-cosx 1+cosx 

(a) lim~— 5 —— = lim- 3 -—— 

x z 1+cosx 


x-»0 


X-r 0 


! Sim 


lim 

x-»-0 


COS X 


X* (1+cosx) 


sin x 


lim 

x ---> 0 


sin 2 x 


*- >0 X (1 +COSX) 


sinx , 2 
- 1 

x~>0 X 


X 2 (1+cosx) 
lim-=- 

X-+0 Y 4 


Sim (1+cosx) 1+1 2 

x->0 


fe) lim 

x->0 


3x 


1 - c o s 6 x 
ssn 2 x. 


sin2x 

1 - cos6x = 1 - ( 1 - 2sin 2 3x ) 

-1-1 + 2sin 2 3x 

=2sir8 2 : 3x; : ; ; /JlSIti 

: illii|liB ! liliP: 


/ Jail 


lilSIU 2x sin 2 3x 

viim I —+2 lim 4-1— 


sin2x 


-Sim 


x -^ 0 sin x 
sin 2 3x 


+ 2Sim 


2 x-+o sin2x ‘ x->q sin 2 x 
.~2x ~p~ 


3 1 

x —+ 9 2 lim 


s i n 2 3 x 

Tx* 


2 1 


sirTx 


X' 


9' 


-x 


4jUsJ! Jh<uu wj*2u 


-•+■1 Slim- 


sin3x 

3x 


X->0 


sinx 

x 


—+18--=—+18 
2 1 2 


3+36 __ 39 

~2~~T 
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1 uuoJU uU^UjJf IT ¥ 


Co ntinui ty [5-4] 


Cl) f(bl 


; iajjutft diMak I j) x=b ® 4J1 jJ! Cx$^ 

>v « 


(2) limf(x) 

x— 


3) litnf(x) = 1(b) 

" x.>0 


Um Ijmms w^lsa I'M : ytaj*1 


$ aJ*MMA ajiall <jt Cu^j f(x)®8 - X 3 - 2x 2 uuiS til /1JU* 

jjj&tti {#ss R aitoJi ju%» / JaJi 


V b € R 

limf(x)“ lim (8 - x 3 - 2x z ) 

x --> b * X -> b 

”8™b 3 ~2b 2 
f(b)= 8 - b 3 - 2b 2 
.-. fim f(x) = f(b) SIjUaaH 

£y* _jmsuS> tj$i JlLaj b 0^3 X = b Sjauas •*• 

Vx e R f(x) cM 



S JAUA4 f|x) •% 

: Jitfl <> J&&5U /2. Jtt* 

y=6 * 3^ O x=0 (1) 

X=0 4 (0^8) AjP Sjama jiff AiW's .Jr. 

fjx) = 6 3 limf(x)=3(2) 

lim f(x) ^ f(1) 

X —£■ 1 

AJIbsu! *% 

Sim f(x) ^ lim, f(x) (3) 

x--? >4 3 x~^ 3 

S jis j! Sjiub x=3 «*■*£' SjaLww t .*. 
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L 1 = L 2 o Iimf(x) = S 






mbM** *^sl!te*l| *% 


f(a) = 8 - a 

Sim f(x) = Sim (fr-x)» 6- a 

x— >a * x —->a 

Sim f(x) = f(a) 




\/X ^ 2 ® ^kiASx^Ai 4j|^l *** 

X<2 s3^J ^ x>2 4 X=2 ^.>^ 4 


mlazemna IJ14JI l^jo^al IXjo/-&o g& jO/VcJI ssjji^-1 







f\ J&li 1 /QStUli 


I 1 *> 


.J|:, M *« # . 

i ^M^ksMM i faAAilite^ 

y# ' “■ 


E yqgflEKgg W W F” * "”” ^^ 

(5-2) 




F: R~~»R (1) 


f(x) 


8 - x 2 
4x + 1 


, x >1 
, X<1 


? x = -1 ‘ X = 1 J£c ttUM 


f(1) - 6 - x 2 = 6 - I 2 =6-1 = 5 


/ Jfilf 


Hmf(x) 


x -->1 


lim (6-x 2 ) = 6~1 =5 = L t 
+ 1 ) = 4*1 = S = L 2 


x-■■---> 1 


x—>1 


,. L, - L, <=> limf(x) 

* & X.>1 


x~> 1 


(x = I) 5JUI .*. 


X=-l ^ 


= 4 (_1) * 1 1 2 r a 

= - 4 + 1 = "3 
iim f(x) = lim(4x + 1 ) = ( 4(-1) + 1) 



x~»" i 


X~>"1 


.-. f( - 1) = lim f(x) 

x -> ’ 1 


■3 

1 


** fSB 

bjAAkHA p 


R ^»tj4 wsu! f(x) = 

- I 3 

f{2) = 3 usj^m * R = aiiaH Jb%» gujf / JflJ] 


x 2 - 4 


, x ^ 2 


x -- 2 
3 , x = 2 


F: R +R (2) 


x 1 — 4 

Sim f ( x ) - lim - —- 

x -> 2 ' ' X -2 X “ 2 

=iim 

x->2 
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= ftm(x*2) = 2 + 2 » 4 

X. >2 


f(2) v I ini f (x) 

x 2 


x=2 j*i& F a 

R LT* i J&UMA 'jvfi* 4iul! # \ 




m» «* Mtt s#« *& mu .‘fcS aa* 


f(x) 


It 4^^ 4jljJ( Wj&ii 

2x — 6 , x >3 
6 - 2x . x < 3 


2 x -6 I <■*$& * F: R->R ( 3 ) 


/ 


X^toe- BjaSUfeWJ j^l C^U 

f(3) - (2x3) - 8 =8 - 6 = 0 

f Sim (2x~~8)-8-~6“0 = ajlatfjfJ 

limf(x) * ^ *~,~* 3 . ... " * '111 

j lisrs f6-r-^x) ~ 0 * SjliJiiv".' 


x-j-3 


L: — I. W ViVlJ : ! :;: ^ ! V;£; !i ; 

.iii&flx)' 


f(x) = 2a - 8 

lim f(x) = lip (2x -6) = 2a - S 

-* a x —-> a 

lip f(x) = f(a) 

x=a dfc SjaL u&4 4iui! »•» 

Vx >3 Sj»«iukA <umi .\ 


4“ 

x.> a 


Va > 3 (2) 




Va < 3 (3) 


f(a) = S - 2 a 
lim fix) = iim (6 - 2x) = 6-~ 2a 

x-—>a x.->a 

Sim f{x) = f(a) 

x—-»a 

x=a aJiaSi ,*, 

Vx < 3 *^ £ ' e_>«lwt<8i 4imi 

x < 3 «5 j» j k x > 3 Aie-j 4 x = 3 ijMws 4JUJI 

R 4.|f 4JUJ! 
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fw = 


x = V2 ‘ x = —I Jm£ 3JIJJI uMi 


S-k 2 x <v2 

X 2 + 1 n> 42 (4) 

4 X = y2 


/ Jalf 


(x=-l) ^ * 


f(x) = 5 - x 2 

f( — 1 ) =5 — (~ 1 ) 2 
= 5-1 


Hmf(x) -~ lim( 5-x 2 } 

X->«1 ‘ x-*-1 

= 5 - (~ 1 ) 2 
= 5-1 


= 4 s 4 

.-. j = ii m F (x) •# x=-l Jfc S>«luw» p 


f(V2)= 4 


lim f{x) 

x-W2 


(x = V2) ^ ^ 

uLjaSiU 


lim x 2 +1 , x > V2 
—>V2 

lirn.5-x 2 » x< 72 


x > 42 


42 )' +1=3 
' 5-f 72 V" = 3 jU^jiJ uuyt 


\ F, * lim F, ri} , 

N2> x—> -Jz <- /2 > 


x=7 2 Sj^iuw jjfr F 


U^JU«4J4 4«4^l s j» 4I 4»#jslll $ JA 

ijAj 4«»w^ 4 *m£)J3 (Jfi iittl 

diti! u Je*i IjS J^mA\ J j Jy SE w J lj 

1a.~ *h 24^! (Jf U 

i ff|r% HSf f f mmsm 

4* ♦ 

fe 

I I 
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^ dLlMf elilJbSri 


x 2 “9‘ 


x=l ,x=-3, x=3 2JUjf 2b|>MMi wwf 



1 (x) v 2 


x. = ¥3 « d 


I 4JI i All /JL^# ^uwjt i»4^yi 


w x 2 -S 

{ - 3 ,3 }/R JjJrfllOl SlflJkll ^u»jf 


J 


S^jAlyi4 jjihr 4i!dl! 




f - 9 1-9 -8 

1 


0 

V 


lim — 
*->•1 x 


1-9 


f(x } - lim f(x } ■# 

X --> 1 


|X-1) 6. 


f(x) 


b gR 4-*^ f{~i) = 5 j x= 


= 2x + b 
1) = 2(-1) + b 
1)= -2 + b 
1) = b-2 


12a + x 2 
[2x + b 


, x > 1 
X <1 


lim ( 2a + x* ) = 2a + 1 

X —1 


. » r *"™ L«*p 

+ 1 


L 2 “ lim ( 2x + 


x —> 1 


2x1 + b “ 2 + b s 2 + 7 s 9 
3 »# 2a = 9 -1 2a 


' 1) = 5 Jam 


X=1 ik» AJWI 


*#■ 


b = 7! |a « 4 
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l iromJ I jllio M^> ld<pu CUl^J > iSiillM 

isgiuall fjUliiLjjlUl f [£JI 

wivorn* 
•vo.ioi.v.i 


,: ' ■ 


VA.AlI.f.V 




-•/.*’ ^ivt- y/.-'A 
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bsll MMi' '• 


ummmmmsw&st 


^P ■ 


4 % % % ** ^ 


“1 


yrislLfall 



The Derivatives 


Derivative 


^ll L^l i yjuLA . J-M* &Latiii *4r Cd^^" 4 ^ ^ a * J 

*Jut ^iaij JbuC (J&£X (^Uii^l 4§AaS 2mui M A 

I ^e^*A Ja a» ^ (W>- JisSj ^Sbj-*s» 4^# U1 

WHS 

* ^LSHA^ t aLaJL&sS gx^jlu \iX&*UM dUfellj 

.. .... 

J yL.tirihr 'SL C /k ^ani Jj! 1684- %Juwi 2-j~uu j-Iiu-jl ^uiV! dk^-uiLdlt Ui v 

^_£*JU ^5 <j«L*lt |%^L^f L 4^>fe oij t jjf 2L22 umi fjffe ^ 4Js £M®3j <> ias 5 

(u»Uu^<Jf j^J s^jljttj^a) Ajtis- iriJsSsigj ale- 4lfalt 


, 49^*4! ^**U! J*aii«*4f) ii i jrt i HlnIrttfyH 4 JUJI) [6-11 


44® 4@M A*» 2UU 4 ^^ yrfUll 


^ < - * 

LaJfaUi ab 

(jUuUMlt 

fallal! da 2 j <>* b (x 2 ,y 2 ) < a (x 1f yi) yQ 

jJ t_L».jt! dtfloV! ^ $ t^&aUi ajMjtj sb 
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jilsAi# Js%f / kferifl (SfZZf 


m 


Ax = 


*2~*1 


an 


Ay = y 2 - y 1 - bn 
x 2 = x 1 + Ax 

y 2 =f(x 2 )=f(x 1 +Ax) , y^ffx,) 

*Tb tan« - **- - 

Ax x 2 - x 1 

. f{X 2 ) - f( x j 

x 2 - x 1 

_ Kx t +Ax) - f( Xl ) 


* 

ab = M « ILl-JLi. s tan8 

11 Sl abn A A, 

cd=an 

mZban = mZbmc 

.\tan0=— 

Ax 



3 iUhSEff 0*4 US IS U^2 illi&*L3 LgdiS 3 #L»uU ¥ JJj&ui 

0^ |^«k4s3!^«*3 I kkaJ&-£ i hejti^jpJlJLStra’ ISwJ jXlJJ 0e4 W*? 0 wtrfg0 

$ facls^ | 4^ JfccSilisif' laj ^Jf r ZSJiSj), ^JUiSfeH 0» 


M 4UOA1 


U“ KJ**** 


SEt I 


;-8 b 0jS3 ^i) (J^ikJu jIS3 

.•? 

* <? Z a 

iHo> $ju» f444i-uUa dJUs. 0 * uijJSu Ax 
0< Jij2)Ax “>• 0 u-t 

.;^ m 104 w 




MliPi'iiiiiSllt' ■ '■ i^b ^ 


^ui|||ip;ip^y 1 ) zja^zs oz& azLai ,jxa Tumi au* & 

* jjuuj jSUSaaaII &Zi& dk 0tfL*U 



;;;:' :r -HHUM 


'f(x,) = y - ^ 


dx 


/4ffeU* 

( ifisLw i»^wW I 

<>* uMI3^ 
jl 4>«L?M$f 


^Latl JU# y?jUu3 0 -y UmI f 3Uh23 JLL& SiliElf £%f jj*SJf Lit £&*&! 
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Ju>sw$i Uj&um / f{2) ‘ f(x) =x 2 +5x+3 ^ ^ 


f(2 + Ax) - f(2) 


= lim 

&X-~>Q 


f(2) = lim 

1 # Ar ~ 

(2+Ax) 2 4- 5(2 + Ax)+3-17 


Ax 


Ax 


= lim 

Ax-h»0 


4+4Ax(Ax) 2 +10 + 5Ax -14 
Ax 


/«M 


lim 

Ax—>0 


9Ax + Ax' 


= iim 

Ax->0 


Ax 

Ax ( 9 + Ax) _ g 
Ax 


uyj^uii|*U&y«U 'f(l) x>~ 3 uu^ t f(x) = VX+3 iii/ 2 JU* 


; f(1) = iim 


f(1 + Ax) - f(1) 


slim 

Ax —>0 


Ax->0 Ax 

vT+’ax + 3 - 2 
Ax 


• % /4T+ ax - 2 -\/4 + Ax + 2 

-Ism——- x , -- 

A > Ax V4 + Ax + 2 


= iim 


4 + Ax - 4 


^. >»Ax (a/4 + Ax + 2) 

1 1 _ 1 
7J" T2 2 + 2 4 


/ jAlf 


wJujAlli ^)*AxLmU / f(x) 4 x ^ 0 Cus* 


f(x) = Iim 

Ax~>0 


: iim 

Ax->0 


f(x + Ax) - f(x) 
Ax 

3 3 

x + Ax x 

Ax 

( 3x ~ 3x - 3Ax 
a* .>o v x(x + Ax) 


: iim - 

Ax~+0 
1 ^ 


f(x) = - &\£m ft /3 JU® 
x 

/ JaM 


3x - 3(x + Ax) 
x(x_ + Ax) _ 

Ax 

~3 _ -3 

' ~ 2 ' 


Ax ) x(x + 0) x 
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m 


jAMi^tl) ,..v4fU*M [6"2] 


££>&** %bfc3& q*4 tJU 4&aSI5 111 JtaJ S Asuos^m Q3^i f^jpujMM JbJfe 2L vl^jkJhbU Wa^ joIL&f 


A Ji# SJa^Uf JLLc |%m^p»%I 1 (3USV1) 2^j*4uJh ^L>af wjttatfj S ® ffft) ? illaa* (^w>Vt %baJ&) 


fc*£» an 



— — — —*“»n 





A- t, j 




d** 1 


% 


tyl't 4J»lj t 1 £j4«^ (j«^j 2L (v/ XJbwiuJ'f Aw§ (S 1 ) UjU 4 * 4 ^ 2»aitjjJI A BJoSHI Jh^j |%oas^JI £1 

tr| ^ At SjkXM 0#J Mmt 0A S 2 iJb^Ji 0^£i ^Smte&S ijf &AJ&J B A t*V3». lit i 

• •S^fCt,) 

S 2 = fCt, + At) 


S 2 -S, _ f(t, + At) - 1(1,) 


At 


At 


jJl M JiJUMjSi ij2M I JL AfeUiXf I Jby^jM^ 


B jLla&clf 4jU fJL#* 4>dAfl CuIS fiUi i At I^IMf 2L j4^u3*if t&fej 

X&>dah idli-ih 4 LjL& L At -*-> 0 !*JLicj i 4i£3j A ^JaSufi 2LujS djJG 

? A JUL& fru*s*tS (2JMI) TU&g&i 


V(t) 


nm JM ju^ a^ui fe^ ^ 

At~>0 /^| ^ ♦* ^ _ 


S s pft) 22 + 5t *%* 8 *j*cUiil U&j ^oEuo 4 Jsai* ^ /I fjl£# 

uiu^dull 2L&Yt 4x,j^ i ^jljAlb t jCUVLj p(t) Csu»» 


'p(t) = lim P (t + At) " p(t) 

At-^o At 


■Sim 

At—>0 


•lim 

At-»0 


3(t + At)f_+ 5(t + At) +J8 - (3t 2 _+5t_+_8) 

At 

3t^+ 6t At 4- 3(Atf + 5t + At + 8 -3t 2 - 5t - 8 

* At 


r AtfSt + 3At + 5) rtje 

: IlITI--——-- 6t + 5 D/j* <LuVt 3L&>«Jl 

At.>0 At ’ " 
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OtoU uU*U>liKV 

v(t) “ 3t 2 — 12t + 50 * utp» j^uvu v(t) £>o /2 jJUi6' 

. 3£>S^i iJU (>• ^rit>5 3 *4- jSU<^« ‘k&JMi (1) i 

jJ|^ I I 4 JLU& 4Xr J^*r (2) 

/ gall 

v{3) = 3(3) 2 —12(3) + 50 (1) 

= 27 - 36 + 50 = 41 m/s ^jv» 3 2 ut+> '4 3b>^i •*• 


; v(t) = 6t —12 

61-12-0 
6t = 12 
t = 2 ^ 

v{2) = 3(2) 2 — 12 + 50 
= 12-24 + 50 
= 38 


( 2 ) 


jj&u® s 2U&>ul4 


t 4 S uu» dUJ* >L yJjLi J*^s S ”” f(t) ■“ t"'^5f J)l£ til / 3 f 

f t ™ 3 UjLLc 1LA&&M ! 4lLcj^ fei&tS 

. V(t) jujJLi t 4 / Jail 

f(tfAt)- f(t) 


/. V(t)= Hm • 

At->0 


.\ Vf3)=lim 

* # At—>0 


lirri 

At-+0 


Sim 

At >0 


At 


(t=3) 


(3+At) 2 +5(3+At) - 3 2 +5 x Z) 


At 


9+6At+(At) 2 +15+5At 

-9-15 

At 


X+6At+(At) 2 +>4+5At- 

■/**>^ 


At 


= = limll+At 

At-+0 . •• At—>0 

V(3)=ll 

« JLi^j 11 2*1 J^ 4 U^3 (3) <451 lif t ** 

214a, \La 


Si« J>2if jj_£^ uujw f(x 1 ) .abut £5Ut <i! x, -Jlc ^bli I4JI HiaU JIa* 

. X=X 1 juLs £l22u»!stf 2ubL£ uj 53 x=x., ju-c *%»»3 o«U* 

. but ^ww» ub £|*# LsL«S.J^tf AA Sad s-u IS I Is ? (3 i2Lfi& JMj 4Jj Si t bl S o3*^S 


.0 mlazemna 1x^)1 I^jo^I IXj 0/-&0 jO/VcJI s^jj^-1 




















%tem g $&**% %jUU (*«»« 

3UhJd? Jlu^j 0mL*a («uwj jA- 

A*J\ aJLf’l y ^SJ jjf Jtat'jjjj 4Jfe3ul \ wiij <J*A& 
„ ^ LtgLAjlt f jjill i jAwUfir 6 ^>^044 


WA 


j^MWw t ultima* 

ta%&yf |y« yi #ftf 


gtBggBgBsaBBBBjBHsaaaaiigsaaBB^^ 

t 


^LuVl (32b»a til X 1 G (a,b) oifc 31 aL5;V* 2 ubti 

[a,b | iG ^ as sun (1) 
((x^ to)-f(x ,) , ^ a 


lim 

A*->0 


M 


, 5 U 3 VI JtS&YI ' 4 - USj ( 1 u 3 >M t> 4 ** y^“h»lS <>• 3 *^X 1 3 uisLft **>*• 





(d) 


; &%&l miji I <J1Sb miI1 ^ 

V 2Ja23 a_j* ( %MJJ tpU* tflj <hb* wt&U- ^JP^Xi 4*^ £125^* ^4^ ‘ WiaJt ^ 

. £l l L^l t 

, I Aba* iJsb^ >S*a}f 

iUaJI j>JM <£}I>J 4J33 0_*>.J AJst |Lcj X= 0 J-iA y^Uii uV jiuoif OuA |3) 

s, |0O| .41' JU4 itS 

X 52 0 JLu& 1^4V j^Luan i»U£ ^h£k^%i 4iiill v (4“! 

x** ^ 3 W X 5*1 




f(x ) s s ~~ ..... f:R ->R 1 

j 2 x + 2 CM£b lit X < 1 

X« 1 Ak lyMMS t^f uwSI t f "AllAil ^LmJ! 3aSaad\ (Mjl 

(x~i) £) j ^ ^um% a^a f ajiaii ja 

III (1) / Jail 



L : 1 ~ 

: 1 Uolc y = f(x)= x 2 + 3 

L 

y 1 

! (x 5 yl 1 

1 

; ■"' ; 

(1.4) i 

i 0 1 

1 3 

^ (0,3) ] 

j “1 1 

1 4 

H.4) S 


1 x: 

> i i*jm& y s f(M)- 2x ^ | 

1 X 

i y 

1 fey) 1 

1 1 

f 4 

I (1.4)J 

r 2 

5 8 

1 (2,6) 1 
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Qati I 1^1 

X = 'l kixc. h j^Cmoa f jji C&>i* ^ t-*^* U^> * 

.-. f(1) = I 2 + 3 = 4 

I liiti {x 2 + 3) “ '%' + 3 s 4 s L.j 

lim f(x) = ^ * >1 . 

I Sim /2x + 2) * 4 » L, 


K-> 1 


I + ^ 

- 


L, = L, lirnf(x)=4 

1 ^ V. v! 


- f(1)=lim iA^AiM 

Ax->0 AX 


! Hits 

Ax-*0 


.. 1 + 2Ax + (Ax) 2 - 1 _ I5 „ 2Ax+(Ax) 2 

; lim ————s— -■ Jim--- 

Ax-->o Ay Ax->o AX 

!|im Ax(2*&x) =2 = L 2 

ax-»o Ax 


v —>i 

iimffx}- f(1) 

x ->1 ' ' 

X s -1 iJU^ ff *** 

4 6*J x = l ^ aifjtfi / / mtt (3) 

o U-U& fa) 

f(x) ® 2x + 2 > 1 

,. f(1 + Ax) — f(1) 

' t| 1)= Sim —-— 

Ax->0 AX 

,. 2(1 + AX)+ 2-4 

= lim —- - -- 

Ax-»0 /\X 


x—> 0 UJuLft 
f(x) - x 2 + 3 <1 

(1+Ax) 2 + 3- 4 
Ax 




f(1) 


2 + 2 Ax + 2 — 4 
Ax 


lim 

Ax->0 


2 Ax 

iim —— = 2 - L, 


I fix-->o Ax 


X ; — 1 »Aic 4Jul3 f 


X > 1 

Va > 1 (2) 


. x , , 2 a+Ax +2~(2a+2) 

" f(a)= lim —- L — - 

ax >o Ax 


f f(a) = lim 


= Sim 

ax-r0 

= Sim 


2a + 2Ax + 2 - 2a ~ 2 


Ax 


2Ax 


Ax-^o Ax 


/ 


f(a) = 2 


x>l UJmEt (c) 
Va 1 |l) 
f(a+Ax) - _f(a) 

Ax~>Q iil 

(a+Ax) 2 +3-ja 2 +3) 

Ax 

a 2 +2aAx+(Ax) 2 +3- a 2 -3 
Ax 

„ m 2a ^J A *l 

&x->o Ax 


: Sim 

Ax- >0 


! lim 

AX ->0 


j(—g «\Ifr 4»utS -AJIdSl 


i lim 

Ax->0 


i Va>1 AiWS jl) vx>1 

vx>i 4 vx<i x=l f (jl 

, StHAU <Lll f .% 


AxJ2a+Ax) 

~Ax~ 


, v V-. • **. s. 3-’«r Jf^ • L1-. as*. air mn 


;#z.7?w;-i7~2:3znrs '..?sss 


f(a)~2a 

X=a ^ *4?^ f 

4 Vx<l (J ! «4iw5U <LylS f 
Va<1 &&&& 4^ f ./’} 
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JCLm jaJI / tSklAl 

fM s 


4 


x 2 +3 x > 2 
4x ~1 x<2 


(V f:R R M^l Cdltia ial /2 «Ji±* 


x=2 2yp SUUfl Ja (1) 

X=2 J££i>e2^2UUtt Ja (2) 
f(2+Ax) - f{2) 


7 If 2!= Urn 

' Ax ~>0 


Ax 


/ J»W 



Sim f(x) 

Ax-> 3 


f(x) = 3-3 = 0 

Pip (ic ~ 3) ^ 3-3 s .O s L 1 

Ax —>3 

Sim (3 - x) a 3-3 a 0 « L a 

LAX-^3 x 


Li = L 2 

:. lim f(x)=0 

Ax ->3 


.-, lim f(x)=f{3) 

Ax ->3 


. . f 3 + Ax - 13 

fa! ' f(3) = lim ' ■ - . -- -- -—— 

' ' * ax~*o Ax 


X=3 ^hS 4iWf •** 


(2) 


= lim 

Ax~»Q 


3 + Ax -3-0 
Ax 


Ax 
lim — 
Ax 


1 = L 


O irilazemna U^JI Igxx^ol IXq/-&o ftp 4>/Uo)l QJj£>l 











































... i^ x ,. 3-( 3 + Ax )-0 .. 3-3Ax 

' 1 Ax ->0 Ax a*-»° Ax 


UdSSkA 


„ -Ax . . 

; lim-—-I = L, 

Ax->o Ay 


,*. L 1 ^ L 2 


x =3 .te jtiu&sU 4LtS j# f 

CJAja CjJ'k S.fiLjiiLwi <^1j 4l4-._jf.ail grU^LaS ££«* (^LLJI cfc^&*iS cH 


x=a JU£ MM jjti ‘ x=a M& liSiiD ^biS Sai / **&** 


¥=f(x) 

y = f(x)= ^-=A(f(x))= ^jVS 
dx dx 

iim f ( x *Ax) - f( x ) _ 

&X-*6 /JjC 


4i«taiM 4 # 

“ >x^ 


dy „ 

dx 


0 gl J f(x)=0 4lla f(x)=C $&AI 


Ak&l ^ja (x # y) 4Mi 4|1 ^ ^»jaI 

=&yUyi frfcAo imIIII 

; f(x) ^ /I JU* 


f(x)=8 4 f(x)=0 

*<-^)-0 and A (n /3)=o 
dx 2' dx. 

f(x) = c •¥ = -—(c) = 0 

dx dx 


dx 


(k)=0 


iCutSJi jlJuaU ** 




(n) (jJtfril grfl.<>» Mli 5 >W |W (n) j ^Ul *>m / 

^ f(x) = nx 111 # neR»x gR/ {0} 4«a ffx)=x n ^ 
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j 4 jf / 


! kmkJaSkA 


ju» 


m 

| f x X 2 X 3 
\ii 1 2x 3x : 

m4 

.#% ssssa© »» « 

rh ^ 

^T,J% ©#s»**esi 





m 

3 

f(x)=x 2 

(3)| 

! g(n) = In 


3 1 


1 


f(x)=“X 2 


gfn^rt 3 




4 2 
g(x) s -~n 3 


: ^C€R diJi^aj ic jUa3Uum^I 2UU&Jlj^h,g,f<yJ^>lil 
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f(x) = cg(x) 
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f f(x) = g(x) + h(x) 

j ; f(x) = ; g(x) + / h<x] 
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/ ijyfjJI IsMiJI 
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'50 9 3 
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v ; '50 9 
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= 10 ( — + - ) 

25 9 


f(x) = g(x) • h(x) 

f(x» = g(x) / h(x) + hfx) ; g(x) 


/ 'i®mMI ImMI 
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CgrijpSf <■!*) wt>UI fjji / ^Ull &M>bdl 


y = x + - 
x 

y - x + x~ : 

=i-l 
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/j&y * yjfai i 
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•(pLai) 


y ™ 


t 2 -i 
t 2 +1 
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„2t 3 - 

*■ 2t - 

- 2t 3 + 2t ^ 


(1 

I 2 h 

H 1 ) 2 


c t 2 + i r 


gW 


du 

dx 


#4 U = g(x) £Lfct*i 
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Ax 
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Ax 
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f.^,^aiii»K> ~ g(x) 
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Sim f(x) 
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Iim -2x-1 
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t -2x~1 x <~i 
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(-1) 2 = 1 
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at Ax<0 -I + Ax < -1 ~-2x -1 
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1 • &' AX to “>o AX A*~=4e Ax **—»o 


■2 = L, 


at Ax>o 


-1 + Ax > -1 
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X 2 4Mt &U 


/„ 4 , .. (~1 + Ax) 2 - 1 _ 1+( -2Ax) +(Ax) 2 -1 

f t(-1)= Iim -—— L — = Iim ——~—---— 

&x-i->o Ax a*- .Ax 


(Ax) 2 - 2Ax .. 'AxiAx- 2 } 

iim ---= Iim 
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Ax 


Ax —■~*Q 
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X = -1 ^ Aiyji .*. 


L 1 ■“ L s 


X * 1 JOa 2tba Cats f(x) = ^ 2X * X ^ a ’ beR ** ( 3 ) 

^ * 1 ax + b . x < 1 

(<>**) x=l &■ J3Z&U ^ AJU f ■ .• / Jail 

l,=Lj t*i*j x=i & f ■■■ 

limf(x) = Iim 2x+5=2(1 )+5=7 

% .>1 ~ x-Vl 
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f(1)» iim 
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= iim 
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Ax 

2 + 2 Ax + 5-7 _ 
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Ax 
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lim 
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a = t. 
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x=3 jo& 3i&bu ajua aiuit f(x) = j 2x - 61 f: R -* R ^ * 4 > 

/ JftM 


2x - 6 > 0 

2x > 6 
x > 3 


(2x~6)> 0 

2x - 6 > 0 
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f{x) * 


X < 3 uiJLuf 2-, tile 

j 2x -8 X >3 

[6- 2x x <3 

f 2UtJd* X=3 JuLs. ^1214^1 ^UbUS 

f(x) = 2x - 6 f(x) = 6 - 2x 

f(3) = 2(3)-6 = 0 f(3) = 8-2(3) = 0 f(3)=0 u'j x=3 J4c f aji^i 
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Ax-~->0 
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+o Ax 


.-.L^L 2 ; f(3) 
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(1) f(x)=3x 2 +5x+8 x= 1 JOc 


'f(x) = (2)(3)x + 5 = 8x + 5 
& 

/ f(1) = 6(1) + 5 = 11 
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f(x)~XyX 2 +3 

/ - x. 4=^-.2 x+1.Vx 2 +3 

2Vx 2 +3 

; y= 3 /^+/c 2 +3 

2\/x 2 +3 

= JL=~-+/c 2 + 3 (x=-lcA$*j) 

Vx 2 +3 

/y = -1-+V4 

V4 

/I 15 

v = — +2 = 2— - — 

2 2 2 

Vi A .. Pi 

; " : fi /J ■ /Jlfffl 

1-MjK 

^ i Arn |Jt _ 

f(x)=Wx 2 +3 

^ jlaJI V»su x * 

f(x)=Vx z (x 2 +3} =VX 4 +3x 2 
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f(x) = yx 4 +3x 2 = (x 4 + 3x 2 ) 2 

4 _1 

y f(x) = -(x 4 +3x 2 ) 2 (4x 3 +6x) 
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/ y»- r JLs===.4x 3 +6x 

2yx 4 +3x 2 

^ jix!l s^asm /> x * 

/ 4x 3 +6x 

y : ;i/gk 2 f3) ;)/ 

/.._4(-i) 3 -6«-i) /*:/ 

■ 2<-1) V(-1) 2 +3 V 
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- 2 / 1+3 

/in -10 _ -10 

(~ 2)(2) -4 
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X = 0 ole 


/x 2 +3 , 3 , (x 2 +1)(2x)-(x 2 +3)(2x), 
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aj2Qf aiuuxim! j^ijuu siall* 

x 2 +3 1 3 , ( x z +1 )(2)(0)-(x 2 +3)(2)(0 ) 
(x 2 +1) 2 
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'y * 4 ( 
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x z +i ix 2 +ir 
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giL»3l Ju*. uUiU>Jt 1 t* 

..0+3. 3 , (0+1)(2)(0)-<0+3)(2)(0) 


y-4l 0+1 )< (0+1 v 2 

'y =(4»(27)(-~) 

1 

'y=(4)(27)(°) 

' y == (4)(27>(0) = 0 


/ 4rf4Lit 


f(x)=" ; ~L 4 f(x)=(x 2 +3) 4 (x 2 +ir 4 

(x + 1 )' 

'f(x) - {x 2 -«-3f • E-4(x 2 +ir 8 {2x) 1 4. (x 2 +1)“ 4 44(x 2 +3)" s (2x) ] 
■'f(K) ■ [ - 8 x(x 2 +3 ) 4 (x 2 +1 ) -6 ] + [ 8x(x 2 +1)“ 4 (x 2 +3) j ] 


'f (x) = 
; «x) = 

# *(X)« 


(4) f(x) = 


x 2 + 1 _ 

fx 2 - xf 


-8x(x 2 »3 ) 4 + 8 x(x 2 +3f 

( X 2 -5-i) s (x’^ir 
8x(x 2 +3) 5 [ -x 2 -3 +1 3 
(x z +ll® 

8(0)((0) 2 +3) 3 [ - {Of -3 +!_]__ o 

((Of+1) 8 1 

X=-l 4JC- 


= 0 


{x 2 - xf+ 2x -{x 2 +1)»2{x 2 -x) 

f |X| - — - ’ a2 

[(x 2 -xfj 
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. 
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. T~ ”” ‘ ”8 ¥ 
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y~(3x+5) 3 " 
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1 - / 1 
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/ 1 
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-§► ■’ y 
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'#x+5f 
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(3x+5) s 
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3 
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y = 5n + 4 l*if /3 JUst 

3 t = 3n + 1 
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^1 


dy . dx 
dn do 
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3 n-4 y = 2n + 5 


dn 

dy __ dy , dx 
dx dn dn 


dn 


dy -2X 1 ” 2 


-=£•=2*3 # 

dx dx 3 3 
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dx dn dx 
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jIsJa# jAjf / tilfeAa&l 




= f(x) o*£) Yi (J».j 


SLlauiJtff w£LJ3 JlJa 


a^¥i Sit'ikilt 4 .x 1 Qjk^M$ 

% j & 4^j^i jl* I a i >y 1 / 

m L# .. j ^ j^j Cx 1? Vii 


2 \4 


(3 - x*) 


a* I 


2 \4 


f(x)=(3-x") 


f(2)*(3-2 ) / 


/ 


/ 


f(x)=4(3-x 2 

f(2) = 4(3-2 2 ) 3 (-2(2)) 

= 4<~1) 3 <-4) 

= 4(- 1 }{-4) 

s{~4)(~ 4) = 16 

12,1 


f(2)=(-1 ) 4 

f(2)*=y*1 


x/ti 
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jkSU ^teMs(5Js . 


«hx, v^lSIIJI ^ip J . ^I|f||l:: ||j|||l||||J ; 
iSiP'i * o 



-y "31 ™ 0 ^iahlAll (J^UaN 4Uaa 
X = 1 ^ f(x) = (2x - if 


-1 


-y -9 = 0 

= 4j^*JI Ja4 




-1 _ y -1 
10 x -1 
lOy - 10 = -x + 1 

10y + X. — 11 = 0 


^j^LaaII ij^ 4jH*% 


f(1) = (2-1) 5 =1 

••• ( 1 , 1 ) 

/w x) = 2(2x -1) 4 

0(2x -1) 4 
/w 1) = 10(2-1) 4 
„ y -1 


4liU* J>» 12 yy# 


£ %ds£ !? ^JlaSaftsSsil 


10 .^usj ci^ 


X - 1 

lOx -10 = y -1 
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(x=-l) y=4x 2 -3 qmUX\ aj**% ^U4i ^aS*® i 3 JU# 

f{x)=4x 2 -3 (x=-l) ^ 

f(-1)=4{-1) 2 -3 -» f(-1 )=4 x 1 -3 «♦ y=1 

..(-1,1) f ^uuiiAkuu 
f(x)=(4)(2)x 

.-. f(x)=8x (x=-l) 

m = / f(~l) ~ 8( — 1) ■# m = -8 w W* 

>&U jrfUii J»M 3 a$I} ^ 45^ <U^a)I 

m _ y-yi 
m =- L 

X-X, 

«--X=l -» -8 = l" 1 

X — ( ~ 1) X + 1 

-8( x + 1 ) = y-1 
-Sx-S-y + 1=0 
(-8x-y-7 = 0)( — 1) 

8x + y + 1 = 0 4 >«Iaa]| 

/ m = — 4 1 m = -(J-)= ^ Je 

m -8 8 

y-1 = ~(x-(-1)) 

8y-8 = x +1 
x-8y + 8 + 1 =0 

x-8y + 3 = 0 ^W! AjahJI &Abw 



© j) O mlazemna LjuJI \^jx^l>\ Llo/^jd jo o/UoH ^>£>1 








g(x) = x t f(x) = -\/ 3x + 5 lit X s I Ads (fog)(x) 4j|Alf MS&& A& /4 JU# 
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y=^3+5=2 
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(fog)(x)={3x+5) 3 


x y 
(1,2) 


(fog)(x)=^(3x+5) 5(3) 
'<fog)(1)=|(8)*x3 


(2’)’x3 
x 2' 2 x 3 


3 
1 1 

= — x — x 3 

3 4 

'(fogXi)*!®"™ 
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y-Yi 
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4 x—1 

x-1 = 4y~8 
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x=~3 
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dx 
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(f(x)J yJ^ | 



y = 725-x 2 UlU £i 4JU I 4 J** 

Ail UASkjl y = 725-x 2 

Sjdi.ii ULsu J 4 j 

4il y--V25-x 2 

Jiutfl Sj 3 l.il JU 5 

6*2feWI 4> JSj 

y--vi5-x 2 ,y=v'2S-x 2 

[- 6 , 5 ] = 4 J 4 -* 

X 2 +y z ~25 AJ!$*J5| y^J £i C?^ 

JUS JUbj AJU UiluA L«£ 


AaIa * ^ AJ:U y k — 725 — x 2 , y — 725 — X* 
y=F(x) *&W» 


2x - 2y 


dx 



2.x + 1=7 


- + 2y— 
dx ' dx 


j* x 2 -y 2 = 7y - x ^ /I Jtt* 
dx 

/ JaJI 


2x + 1 = —(7 + 2y) 
dx ' 

dy 2x + 1 
dx . 7 + 2y 


0 j) O mlazemna LjuJI LLo/'^Ld jo o/Ua)l q±jji £>1 





























jUt*# jAjf / 1 \ o 1 

■|_3,4) 3J^ H l jjp x 2 + y 2 = 32 ^l SjjUII *ihtx« 4& /2 Jigs# 

/^i 


2x + 2y—- s C 
' dx 

2y dy = - 2x 
dx 

dy _ “X _ 3 
dx y 4 


y - 4 _ 3 
x + 3 4 

3x + 9 = 4y -16 


+ 25 = 0 


f$0 +y^|+i«o x 2 +y 2 =10 d S Mf3JtU 

{dxj dx 

itfeastf 23>%ait 


x 2 + y 2 =10 -# 2x + 2y 'y s 0 

x+y ; y = 0 4^iijaA3jl ^ Afewt 

2 


® * *y * y • y : fi|y%*f|sS 


L. / 


' y7 y + yj'y #i:| ; 3§M ISItfll ill'J8 


>2 


d j:f +¥ fy., 1= a: 

dx j ' 


xsi&il&tim j«sj »iw*s> tedtjfe^s^sja ass ctfetaess 


f-13! 2UdSiM «4s x 2 + xy + y 2 = 7 j*/Uli Vais# ^ 

, ua 4^ f-i,3) y / jajh 


—(x 2 + xv + y 2 ) - ~(7) ^ (>uJl4 w>«? 
dx ’ dx * 

2x + x— + y(1) + 2y— = 0 
dx ' dx 

x d l + 2y-— + 2x + y = 0 
dx dx - - 


% 

dx 

dy 

dx 


( x + 2y} + 2x + y “ 0 
( x + 2y ) = - 2x - y 


dy _ —2 (—1 > — 3 = 2-3 
dx “ (-1) +'2(3) “ 6-1 

~— = (ill 
dx 5 

i ^ (-l r 3) ^ 2J3 Lm jjjjfeui 


dy _ -2x - y 
dx x + 2y 


(-l,3)iAt£j 


y — 3 — — — <X ( 1)) 

5 

y — 3= ——(x +1! I x5 
L 5 j 

Sy-15 - — x — 1 

x + 5y -15 + 1 s 0 x + 5y ■-14 = 0 


© j) O mlazemna bjl \*ajst>\ Ixo/^ go xi/^LaH (±jji£>1 







































1-3$ 'sJkaaU uUfcbUjJt IdV 


|iMsft|j44ialf ksMSSSkS 


t /W?:4 JLftJi 


□ 


<4fc Jat*JI 

Velocity 

Speed 
Velocity v(t) 


Acceleration d***3 


displacement 


gravity 

distance 


^I3u#ai> 
-speed m/sec 


time 

^Acceleration rn/sec 2 


j^iy 4^pi P(t) 


time 


P(t) 


place 

distance 


aju* 


/4 


P(t)= |t 3 -3t 2 + 34 + 5 

'PCt) ™ 3{--)t 2 --4t + 3 
3 

'P{t)-t 2 -4t+3 

,v P(t)«2t-4 


t 3 - 2t 2 + 3t + 5 Ias&U &a§ fQiiUiiie feft ^ 4j&£t 
. jAsi Jft i ft aAi f ^fi? bAil 46>«tll Aft . £ft>H * ‘ 


(P(t)=speedVj^) 




=21-4 ^ 2t-4=0 *■» t=2 

2 


P(t)=t 2 -4t+3 (t=2) 

P(t)-2 2 "4 • 2+3 
=4-3+3 

= 4+3-8=” 1 = JaaoII A&ju&\ 




Aft v(t) * 3t 2 - fit + 9 kA.ak, $mrn 4 §jm Ajpa v{4) 15 JkU 

jlwfl as (jjaaoli Uife (Y) t=2sec biis- 1 ) 

V(2) = 3{2) 2 -6(2) + 9 = 12-12 + 9 = 9 cm/s / J?« 

'V(t) = 6t-6 0 = 6t-6 ■* 6t-6 = 0 ■» St = 6 ■» t=|=1 

V(1) = 3(1) 2 -6(1) + 9 ■» V(1) - 3-6 + 9 = 6 cm/s 


© j) O mlazemna LjuJI Uo/^Lo go x>/VLa)l t±jji£>l 














jliw / i&S! 4U*1 


1 &A 



(gof)(x) = (1 + 2(2 xf + 5(2x)) 

3 

(gof)(x)=(1+Sx 2 +1 Ox) 2 


(1 + 8x 2 + 10x) 2 (16x + 


4T 


1 (gof)(0) =*-(14-0 + 0 ) 2 (0 


‘ — x 1 x 10 = 15 
2 


y - n 3 + 3n-5, n=2x+1 , & IS fif 
dy _ dy ^ dn 


dy 

dx 


dy 


dx 


dx 
(3n z 4*3)(2) 


dy 

dx 


-3n 2 +3 


dn 

dx 


~2 


2{3n 2 + 3) = 8n 2 + 6 *# ^ = 6(2x+1) z +6 


(3) y 


an 2 + 3n-7 n=2x+1 


<315 ti! 


X=1 JJP 


dx 


£jl£ fjf ? a J.2& 


—=2an+3 
dx 

dn . 

— 

dx 

/(Jafcfl 

dy_dy dn 
dx dn ~ dx 


y=an 2 +3n-7 

^ = (2an + 3)(2) 
dx 


y=a(2x+1 ) 2 +3(2x+1 )-7 

—=4an+6 
dx 


y = a(4x 2 + 4x + 1) + 8x + 3 ~ 7 

S =4a ^ 2x + 1 > + 6 


1 y= 4ax 2 + 4ax + a + 6x + 3-7 

= Sax + 4a + 6 


; y= Sax + 4a + 0 + 6 + 0-0 

30=8a(1)+4a+6 


/ y = 8ax + 4a + 6 

30=123+8 


30 = 8a(1) + 4a + 6 

30-8=12a 


30 = 12a + 8 

24=12a 


12a = 30-6 »> 12a = 24 

24 _ 
a=—=2 

12 


12a 24 _ 

- s — a = 2 

12 12 


©OO mla2emna IXo/-&o jo/VcJI 

















^4) y - 3n 2 + 2n + 4 , x = 8n + 5 jtS til 


=6n+2 


dy 

dx 

dy __ dy dx 
dx dn dr» 
=(6n+2)*8 


dy 

dx 


=8 


”{6n+2); 


1 

8 


. 6n+2 _ 2(3n(+1) ^ 3n+1 = 3(1 )+1 

4~””” 4 


8 


dy 

dx 


4 

4 


(5) xy 2 + 4x 2 = 7x - 2y ulS tit 
(x)2y y+(1)y 2 +8x=7-2 'y 


dy . 

1 JLlc-Mr 

dx 


dy 

dx 


a 1 




If* I 


AH 


/ jAll 


2yx 'y + 2 y y = 7-8x - y 2 

1 y( 2yx + 2 ) = 7-8x-~y 2 

, 7-y 2 -8x 

2yx + 2 

dy _ 7 - y 2 - 8x 
dx 2yx + 2 

(6) (1,1) *ic ^ = -1 ii xy 2 + yx 2 = 2 46 lil 

4 dx 

xy 2 + yx 2 = 2 / 

x*2y» ; y + y 2 *(1) + y®(2x) + x 2 ® f 'y = 0 
2xy / y + y 2 + 2xy + ,x 2/ y = 0 
2xy ; y + x 2/ y =-2xy~y 2 
1 y(2xy + x 2 ) =- 2xy - y 2 
/ -2xy - y 2 

(2xy + x 2 ) 

(1,1) iifafelfi** 

/ v - r?i^)(i)~(i) 2 -z? 

y 2(1 )(1) + (I) 2 3 

'y = -i 


© j) O rnlazemna bjl 1 * 0^1 Uo/^Lo xj/\La)l t±j>£>l 














P(t) — 24t* — t 3 (Jij ftXSuLuiA <Sn>> <£3j>uLi f %«*»« 

. 04jit t t juVu 2i»»t)¥< P(t) ♦. 

. 41jaJj fdj sec 2 <*■* {+**& 4* {1} 

jJU^l SS 2 -4 ( 2 ) 

P(t) = 24t 2 - t 3 
; P(t) = (2)24t~3t 2 
a^J« ; P{2) = 43®{2)-~3*{2) 2 
;/ P(t) ~ (2) • 24t-6t 

= 98-12 - 84 m/sec 
2L»* !jV # |T * f <41A tdM f 


(7) 


'P(t) = 48—6t 


OiliSill# 48- 



V(t)”t 3 -t 2 +5 • ylfippS^ j|sx>- %£>u J1u3 &/(%*< vft) jO : 

8cm/sec 2 = Uju& a*. 


1 

V(t)=t 3 -t 2 +5 


V(t)=3t 2 -2t 

t~2 = 0^ t=2 

8=3t 2 -2t 

V(t) = t 3 ~ t a + 5 

3t 2 «2t»8=0 

ft 

V(2) = 2 3 - 2 2 + 5 

(3t+4)(t-2)=0 

= 8-4-+ 5 

3t+4=0 

= 8 + 5-4 = 13-4 

3t--4 

V(2) = 9 cm/s 

—4 


t= 3 ^ 


X - -I oic 


/tJftll 


f(x)=Vx 2 +3 * aiuii t^uxs 3 Jju« 
f(-1)=.<-1) : +3 

f(-1)=V1+3 a f(-1)=V4=2 


(»> 
/ J&SI 


{-1,2) = SJ»2 a 


f(x)=Vx ? *+3 


^ mlazemna Iji^Jl I$41^)1 liaO/^Lo gd jO/'VjcJI qljji ^-1 









































f(x)= 


2Vx 2 +3 

1 


(2x) 


f(x) 


jjMAdid ! i^SPIMS 

2x 


2-%/x z +3 




m 


'Vx^ 

-1 _~1 

7T+3 2 


(2x) ■*• f(x)= 




/x +5 
2x 


/(-l ) 2 +3 


■i 


(x-(-1)Hy-2) ^ -~{x+1)=(y-2) 
2 

2) mass. -x-1=2 


x + 2 


0 y*^IU|JLf 


x > Jg( x )~ ^2x + 1 < f(x)-x-x* CuUf ^ 

2 “ 

x = 4 jua (fogMx) o«uti 


f(x) s x-x 2 

y=-72 / 

g(x)~2x+1 

(4,-72) 

(fog)(x)=f[g(x)] 

J(fog)(x)=-8x -2 

=f(2x+1) 

=-(8x+2) 

(fog)(x) 5 =f(2x+1) 

(fog)(4)=-(8x4+2) 

f(x)=x-x 2 

= -(32+2) 

f(2x+1 )=(2x+1) - (2x+1 ) 2 

*-34 

=2x+1-(4x*+4x+1) 

m = -34 

“2x“4x+1-1 ”4x“ 

-34(x-4)=(y+72) 

=-4x 2 -2x 

-34x+136=y+72 

(fog)(x)~-4x 2 -2x 

-34x-y+136-72=0 

(fog)(4)= - 4(16) - 2(4) 

-34x-y+64=0 

=-64-8 

34x+y-64=0 

y £££ «« 2 x*" ""S-Ky" 0 *" 1 ^ IS Ji 

qA y = - 

■ 2 tAk& 

X 2 +4-5x{-2)=1 5 

x +11=0 x =-11 

x 2 +10x+4-1S=0 

X -1 = 0 X = 1 

■x 2 + 1 Ox -11=0 -»(x+11)(x -1}= 0 

1 

B to mlazemna LuJl buty^Lo .0/VLa)l Q44&I 
























. x*| f *4 1^4 

jsS|t s riwM nt t &n*mi 


- » Wi ^ 

M&iisi&si f' * * ”■** 


■11 ,- 2 ) «(1 


x 2 + y 2 - 5xy = 15 


2x + 2y 'y-( 5x 'y + 5y} — 0 

2x + 2y ? y -5x / y --5y = 0 

/ 5y-2x 

y 2y-5x 

/w _ 5 ( 2 ) 2 ( 1 ) _ - 10-2 _ 
y ” 2( - 2) - 5(1) ~ -4-5~ " 

y-¥i . 4 ^ y» -2 4 m 
x~x, 3 x — 1 3 


| 2y ; y-5x ; y +2) 


' y (2y - 5x) = 5y ~2x 


(1 ^ j^s ) ^ f 


-(10 + 21 12 4 


4x-4 ” 3y + 


3\ 


4x-3y-4~6=0 

jjV 14 ^un 


'y- Sy- 2x 

* 2y-5x 

/ v _ 5(-2)-2(-11J 
1 ” 2(-2)-5( ’ 
v + 2 12 


+ 22 22 - 


-4 + 55 55-4 51 

•» 12x + 132 = 51y + 102 »» 

x +11 51 

12x-51y + 30 = 0 ^toli ^Wtrai-su* 


12x-51y+ 132-102 


x.\/y + yVx = 2 

4S& —1 £jl du21 


Vy 


dx 

1 /„ 


y 


z y y 


2./y' v ' ' 2 Vx 

'y +Vx y + V'y + - J “ A 


Jis (if 

+ Vx 1 y 


2 a/x 


X , r~\ r~ y 

^ +vx) = vy ^ 


X 

2.Jy 

- Wy H 


+vx 


2-s/x 


2-s/x ' 


— + v X 


' 2^y 

1 

-<1 + i ) 


■1- 


1 1 
{;■ + 1) 1~ 


/w , 


©OO mla2emna IsjO^I IXj 0/-&0 gJO JO/VcJI SiJJ^-1 






























f kmSdMid 


Derivatives of the Circular Functions iy^fAli Jlj^l 

; x = a *A&& F ^iiJUU 22*«ill jl &Uw U^j»& 


t i'jL&muA 
*' 

[6-7] 


1 f(a) = lim 

‘ A* ->0 


111 — sinx=cosx 
* # dx 


f(a + Ax) - f(a) 
Ax 

te^Sasi j I isaleil ^ ? 

f(x + Ax) - f(x) 


f(x') 


1 lim 

Ax—+o Ax 

stnfx + Ax) - sin{x) 

Ax 

sinxcosAx + cosxsinAx - sinx 


Ax —>0 Ax 

-sin(1-cosAx) + cosxsinAx 


: Ism 

Ax—>0 


= lim 

Ax—->0 

=--sinx lim 


Ax 

1 - cosAx 


+ cosx Ism 


sin Ax 


(2) fM = cosx 
; f(x) = -sinx 


Ax — >0 Ax Ax —>0 Ax 

sinx * 0 + cosx • 1 = cosx 


n 


f(x) = cosx = sin(—-x) 




'f(X) = cos(|-x)( 


Ml pJf 


it) — (siny) = cosy — 

dx .. dx 


sn>\ d . dy 

(2) — cosy = - siny 
dx. dx 


|3) A(tany) = Sec 2 y^ 

dx dx 


(4) Acoty 

...jgX 


CSC* 


dy 

dx 


(5) secy = secytany — 

dx . . ...VA... 


(6) — -cscy 

dx 


- cscycoty 


dy 

dx 



d 

dx 

Jd^ 

d 

dx 


d 

dx 


d 

dx 


d 

dx 

JH* 

d 

dx 


! f(x) — sinx 

IqIAja Ust&Js^id ^£>*2) 
sinSx = (cosSx) • (5) 

X .X . 1 . 

cos— ---sirs— • (—) 

2 2 2 

tanx 2 = sec 2 x z • (2x) 


sec4x = sec4x tan4x • (4) 
cscSx = -cscSx cotSx • (5) 



f(x)=sin ?/x 
f(x)=sinx 3 


/2 JUU | f(x) = sin(7x 2 + 4x +1) / f(x) ^ /I 


/ jAf! 


f(x) = cosx 3 
2 


COS t/.x 


X 




/ f(x)=cos(7x 2 +4x+1 )(14x+4) 
=(14 x+4)cos(7x 2 +4x+1) 


Jail 


.0 mlazemna 1x^)1 I^jo^I IXj 0/-&0 jo/VUJI ssjji^-1 










































f(x)=cos 3 7x 

/3 


f(x) » (cos7x) 3 

/ JaS! 


/ f(x> -- 3(cos7x) 2 (-sin7x » 7) 



= “21 cos 2 ?x $in7x 



f(x) = cos3x~ tanSx + seo4x 

/4 JUU 


/ f(x) =-3sin3x- 5sec 2 5x + 4sec4x tan4x 

/Jail 


f(x) = 3sinx + 4cosx aitatt x=0 ju& ^WM 3teU« 
f(0) = 3sln0 + 4co§p = 0 + (4x1) ■ 4 

< 4 ) ^isakSi «*• 


/JftH 


'f(x } s 3cosx-4siriX" ' ' s iir'= ; f(x) 


,041 


rn 


r.sm i 


Ig 


3^ps0:H4sinO = 3 J | 




WffflKUHM&szzJi 

yr-4;»:3x 3x~y + 4-0 

7 f(x) a> f|x) - |sec5x) 3 /6Jtt* 
f(x) “ (secSxf / j|j| 

y f(x) = 3fsec5xf (sec5x tanSx • 5) 

= 15sec 3 5x tanSx 

i u P|[t| "■ 3uOS2t *>v«r4uI k<i&j JhM*> ^l<c /7 

7t ' 

t ™ tXua JL#»j I “* 0 taU 4s xUtjwnd'i Jb*. t 

P(t) ~ 3cos2t | j^j j 
1 P(t) = - 3sin2t * (2) = ~6sin2t 
^(0) =-6sin2t»(0) 

P|0) — 6 9 \0) *“ 0 m/s jAita 4 ^j La<U * L 4 JUu& 


// 


P(t) = ~ 6cos2t 9 (2) = -12cos2t 


//pfff 


~- 12 cosX*j --- 


"pj 



ITJ 

"Pi 

f*) 

i 

V. 6 J 


■ 12cos 


( n 

3 


■12.ni: 

\i) 


•6 m/s 


0 j) O mlazemna bjl \*ajst>\ Uo/^Lo go xi/^LaH t±j>£>l 




















































^SUs^l sw&iAO 1 10 


/ yfefisSsis!!' Qma*& 
tf** *****' 

(6-3) ^USJSjb* I 

; y a* 


y =- n /cos(4x+2) 

12} 

y-sin(5~x 3 } 

(1) 

/<)Alf 


/ Jail 


1 

y = (cos(4x + 2))" ^ 


1 y * cos ( 5 -■ x 3 )»(~3x 2 ) 


/ 1 . _1 
y = -(cos(4x+2)) 2 (■■ -sin( 4x + 2)»4) 


; y = cos(5~x 3 )•( -3x 2 ) 


' y= ~ 2 ;^k^ (sln(4x+2,) 


? ‘y =-3 x 2 cos(5-x 3 ) 


-2sin(4x + 2) 




^/cos(4x + 2) 




y ~ sin3x cos3x 

(4) 

y = xsecx 2 

(3) 

/Jail 


/ jAll 


; y = sin3x(-sin3x)*(3) + cos3xcos3x»(3) 


'y = x secx 2 tanx 2 • (2x) + (1) • secx 2 


~3-3sin 2 3x + 3cos 2 3x 


; y = 2x 2 secx 2 taox 2 + secx 2 


=3(cos 2 3x - sin 2 3x) = 3cos6x 


= secx z (2x 2 tanx 2 + 1) 


y = esc* ( x 2 + 1) 

16} 

y - \f'cot 3 4x 

f5) 

/ Jail 


/Jail 1 


y = | esc ( x 2 + l) f 


y = ^(cot4x) 2 y = (cot4x) 3 


' y =5| csc(x 2 +1) f *csc(x 2 +1)eot(x 2 +1)»2x 


i 9 -1 

' y ~ ~{cot4x) 3 (-csc 2 4x) * (4) 

3 


^y = 5csc 4 (x 2 +1) [ - csc(x 2 +1 )cot{x z +1 )*2x } 

# y = 5csc 4 {x 2 +1) [ -2xcsc(x 2 +1 )cot(x z +1) ] 

/ w „ 8 , esc 2 4x x _ -8csc 2 4x 

3 ; 3/cot4x y 3a/coI4x 


/y =-10x esc 4 (x 2 +1 )csc(x 2 +1 )cot(x 2 +1) 


y =(sin3x-cos3x) z 

17} 

=-10x esc 5 (x 2 +1 )cot(x 2 +1) 


/Jail 



; y = 

2<sin3x - cos3x)((cos3x)(3)+(sin3x)(3)) 




,; y =2(sin3x - cos3x) [3(cos3x+sin3x) ] 




'y =6(sin3x -.cos3x)(sin3x+cos3x) 




7 y =6(sin z 3x - cos 2 3x) 




; y =6cos6x 



mlazemna h^Jl I^jo^I IXjO/-&o jO/VcJI 


































(cos xy 2 ) (2y 'y x + y 2 * (1)) = 4-3 'y 
2y V x cos xy 2 + y 2 cos xy 2 = 4-3 f ‘y 


(2y ; yx cos xy 2 + 3 'y) “ 4-y 2 cos xy 2 
1 y ((2yx cos xy 2 + 3)) = 4 - y 2 cos xy 2 


/ _ 4 - y 2 cosxy 2 


dy __ 4 - y 2 cosxy z 


2yxcosxy 2 * 3 ' dx 2yxcosxy 2 + 3 


SUkiii / 


A 

dx 

L.S 


sin ax—$m 3 ax 1=3 cos 3 ax 
3 j » 


dx 


sin ax — sin 3 ax 
3 


= a cosax - 


1 \ 1 ,, 

-7 ;«,3 (sin ax f* cosax '(a) 

A;' 


=a cos ax -a cos ax sirfax =a cos ax. - a cos ax(1 - cos 2 ax) 

=a cos ax: - a cos ax+a cos 3 ax - 0 + a cos 3 ax * acos 3 ax = R.S 


12 ) 


dx 


2 - cos x 

2 + cos x 


4sin x 
(2+cos xf 


d ( 2-cos-x-^ 
dx v 2 + cos x J 

_J2 + cos x)[0-(-sin A]-[-sirs x(2-cos x)] 

(2 + cos xf 

_sin x(2 + cos x) * sin x(2~ cos x) __ sin x(2 + cos x + 2~ cos x) 
( 2 + cos x f ( 2 + cos x f 


4sin x 

( 2 + cos x f 


“ R.S 


mlazemna Lx^Jl I^jo^I IXjo/-&o jo/VcJI 
























uU^y^f $1¥ 


y = (cos 2 x - sin 2 x) •(cos 2 x * sin 2 xj 

y = (cos 2 x - sin 2 x) ♦ (cos 2 x + sin 2 x) 
cos2x 1 

y = cos2x 

y = ~ sin2x • (2) = -2sin2x 
;/ y = -2cos2x • (2)~ -4cos2x 




Y X = 


7T 


f(x) = sin2x + sir? x 




iUsaBJJ' |y| ijg&LtissSt JLsi»Vt ^L»uf 


f(x) = y = sin2x + sin x r f(x) = 2cos2x + cos x 




It 


y = sin2 


/r 


+ sin 


n 


y = sin^r + sin 


0 + 1=1 


;r 


2cosX*^t + cos— 

A X 2 


ni = 2(-1) + 0 ) =-2 yj/Uit 


/T 

T- 1 


y “ y, = mfx- x..,} 


y-i = -2<x~|) 


y -1 = ~ 2x + 7T 


^ 1 ^ | A fe*% a % 


2x + y-1~/T = 8 4 >»Ulf aiaU* 


f y^ss^ 8, / s^s ^yfesitfelf uib\ 

'«■■£ is# ♦ w0 ^ ♦ 

•VA* 0 'T*<\£Y/*V i \-Wam\ 

mlazemna h^Jl Ig^o^ol liuO/^Lo ;*« XJ/VoJI 
















i jUUVt4 PItj uu£»>~ P(t) = Sln2t~COS2t *£dU£l2& LSilj §«s/33,a4<# JaJ» (£1j*s»i*4 (©J| 


flr , . , ■ - .. . 

t = -^r (C) (D) i-ijij (a). £y» ^l£ jl>» s 34S >Xs* . £)■*>} i * 


la) 


7t 71 Tf 

P(—) = sin2 .-cos2 .— 

4 4 4 

. ;r n 

~ sin-cos— 

2 2 

= 1-0 

K 1 m ^tMa>0‘ tjk»j 


'Pfti-acosat^asinat 


' P(—) ss 2cos2.—+2sin2— 

4 • 4 4 

«2cos~+2sin— 

2 2 


=2 x 0+2x1 

=2 m/s 2Ut>u4f 


(< 


/J*ll 


/ Pft)=2(CGs2t+sin2t) 

u P(t)=2( ~ 2sin2t+2cos2t) 
=2 x 2(cos2t - sin2t) 


.. n . it . 

=4(cos—sin--) 


2 2 


ijLftigi;; 


f | r (IflP 

| ; 'ff' : Ifil,-’Ua|i|^|i||4Sij| : x in 

V(1) = 4ssn2ll!l!IP 


.1.1 
“ 4 X —= + 8 X ™” 

X 

X 

iCM 

+ 

X. 

X 

UM 

€M 

II 

42 42 


« 2/2 + 4/2 = 6a/2 

- 6 x 1.414 — 8.5 cm/sec 

V(t) = 4sin— + 8cos — 
4 4 

JutfHfafcil dkferflf (jpAl 


*4(0-1) 
s~4 m/s* 


tprffjf ft) (7) 

= 4s«A! 


7 0 far 
■ + 8cos— 
W 4 


{ Mj^ i! JjVt uilkJl 


t=l Ale- >wJ! 


/w/ .. , in 7r . far ?r v . ;r tar „ re . t;r 

¥(t) “ 4cos— x — + 81 -sin— x —) = 4 x — cos -8 x —sin— 

4 4' 4 4' 4 4 4 4 

_ \7t . i7l 

71 cos - <&ftsm — 

4 4 

'V(i}~7r x -L -2/r x -1 

a /2 /2 


4 2 . 7 t , a/ 2/T - 2/2 .;r 


-\l~27t 


-4.44 


--2.22 cm/sec 2 ^ d***2ltt=l 


.VA*a-'M£Y/-wworn\ 

© j) O mlazemna LuJl l^oi*>l Ijuty&O go jO/^LoJ l <AJA£>I 





































































































































gJ H & JJ tJ l I lf ft 


tpujaill ilf ft 


mlazemna 


cijbimll \&cii ljjjO cuauloJl 1510 * UqUI f 

Inmilill jjuiq LJJO i£ljwJltfqw =fstiQ8 

l^uilall fjUli iiliHUl^l^l 

*v% -*%a* *n *v% * t vonn * 


w*vtvw\ 
























© j) O rnlazemna bjl \*ajst>\ Uo/^Lo go xj/^LoH (±jji£>1 


fifths * tm&talS &&&)» 


, Mi4^ilf teU&M 

%# * 



^j 4*«4*4w^&J isl^Sfe^LiJ I 






f Jl JjJb £ 

(Z) , (y)»(X) 


<£» OH J*» 

• Ij jCl&ifcJJ’ 


. ««£« 4 ^b Jl* 2Ju** 4teby ^;>>2i tbb$2u<X* J® 

3* a^ua SLjje ^c>*?** 4i« jo jtsu* ^>sif 4 

l-<ss*>** |^Zu4l ji§ <^jla£&v* ^g lkao tfjZmAj frjZwA bl 

, ^J&XUiA Jv® UjUJLatll ,J4 j5U»* 


* tldfetfll tAtS®> f 0 ^[^dUtt4 & 



I ilj^i 4 

Ji«>»f_j 4>ji\2uMtS j^& UAttfeil J h i fl i t (bib JS 

4alf ^4luJ V ^JbuU J fUJSMMA JO 
. Juoj l^JluiA 



Ji*iai»S2« jrj^_j2uu*« JO 
JU^- | JpUUA 


}Jk.v$%* f*J ^H sal J |J^ 



mlazemna Lx^Jl I^jo^I IXjo/-&o jo/VoJI ssjji ^-1 


















/ jiiiiiyf j iyi^yyi 

/ gW*A*NlM 

Jca2& ifeks^fj -3imLt ytSj^^a Al^lfl 

jl>> l j 2L j 




^fbXHf yL^SXy^lf L*A 
y uia fjsi# jaibj *Uhu£j is jumj pij 


I gmmiM 

jy^i j jiL^^ yi yj*^ v ^fkiH'i ^L^siy^tf Ua 

4jbjf>U j^cj £UlsL22*jaii ) 

: J&AII ij Ji^iU 


D 


HG 


AF 


JjUIssUslU 
5bjl>l# 
dljfiSj £l&'Ws»«X* 


< : ——^ 4""~— 

BE < AB 

---"~~-^ -“-^S“ 

EH < BG 

< -> *-> 

HC « BA 


/ iS§^^^^*§ yfiy ^&sm! 

# 

/ ■ , jg «Ia1I -I 

4^ ^cj2$>v& sj\£ $J '2dea2j xLjLs Aa» iHjmLs |%I til jILmJI La}1j*a <jjSL» 

A ~ B 



© j) O rnlazemna bjl 1 * 0^1 Uo/^Lo £« xj/^LoH <xxj£>-l 


































| SI ht£kk^Ai I V* 1 




tj ISjILfif lit 



/ 


J^fj JUwl ^jL&^2f? 

si yjjfjj ft^SluiA J£ 


-S 


© j) O mlazemna bjl \*ajst>\ Uo/^Lo go xj/^LoH (±jji£>1 













.* rM . .. 

l I Wk%SSwM* 


£* Mi.§ UAAfrij #1 ^jAailUi isjlp W (1) 



^ ^- 

AB // CD 

< - > 

AB d 

<-—> 


C€(x) 


.-. CD d 

§M§ *»$ g^y ^aJI i£$*niM (2) 


AB // CD 



E 2L (x) Ma 2 j A! 


f* *4- {x) CD .'. 
j41l UA*a»l 4 J t&Salf glj$*Ni* 4^jfP ^ (3) 





(y) 

CI{x) 
AB’ // (y) 


4——> 


|1 U^aaUl S#fj 44|lj taltfi <£>(§ tef (4) 



^ ■“ • -—-—^ *«(; — "-'f' 

AC II KF 

■*4; ————^ •$: — 

80 


mZl .= m/3 
m /l + sn /Cl = 180° 
.\m/Cz +niX2 = 180 r 
(X) II (y) 


© j) O mlazemna LuJl IXty&O £0 -0/^LcJl s±>j£>-l 
































(1) '^A^A 




■ o 

A 


- ' “T x jpr 

B 





c 



iy 

D 




<■——> 


<-- > 


~A&zyJ&\ ^ULiJt g^>- yjfaM ^ikSI! 


(X)f](z)= AB , (y)f|(z)» CD ■ (x)//(y) /i M 

AB //CD / auSlujM 
(X)O(Z)- AB / (jUjjJI 


4^k*« 


<-> 


(y)fl(z)- cd 


<-> 4-» 

.-. AB c (x) , AB d(z) 
CDc(y), CD c(z) 


<-~» 


£, 2 Jo 2 j *l AmksM AB // CO ySLj s^i tit (z) 4 * 


f 

| fetAfel! £UA0* ^>j£M £,11*2211 (a^Atatt4 

j^biSS} ^*a>**U 


< — > 

•. EG AB <Z(X) => EG(X) 
eg CD c(y) => EG(y) 


( E a.U 2 « - 4 - E€(X)fl(y) 

(x) //(y) ^uu> <>•>»* U»!^ S^J 




4 ——> 


jjitwAlfeM? iS’^P4. r CD gJkwu V AB 


<-—> 


. AB II CD 


p • aft. 


mlazemna IJ 14 JI l^jo^al IXjO/-&o jO/VcJI $±jj£>\ 































m 


(1) 


tiittl jftS $bfc ^jtjl^M» gk£i*i» *J>i gbu 

(X) Jfa2j AB > (x)//(y) /u U b j dt 


i 

'A 


X* B 


: *;,s viaMw: •"7"*r,«^®¥‘?srj£'“=d 

F / 


z | 


/ M 

^y 


“,:. —~Z 

/ 



N 


% 



4 —"")* 


f 


(y) ^sJj AB / 43U3t ujMt 

E€(y) ^ U W 

AB//EN 

4g)t y^3 ^ 2&u (j»* jS-H Jp 0 ft i ffi*** 


4 —> 


j- AB , EF u^suu (z) ^ 


EM // FB 1 iwuuj^fa**# wtH^**** 5^^ 


1 


M %. (y) AB ^ 




A 

<S5~*~ 


B 


( 2 ) 

tSiffi UA**I ism 4^ #***^ lit 



AB // CD , CDc(x) /uLMI 

AB //(x) / 45LJ u jJS Ht 
/ 

2ila2ii 4«*Jkswsull5 (X| ^ AB 


QD mJaZifa) | >** gi«J £&#£• U^^aU* ^ 


4 —— 


CD c(x) oA>^ 


4 - > 

(x)^a%¥ AB 5*il 


4—^ 


( f . -A*i) 


AB //(x) 


© j) O rnlazemna bjl 1 * 0^1 Uo/^Lo £« x>/VLa)l (±jji£>1 


































H 

lilf 




(3) HAjm 


at#ifp# (iij^f <i> «i*4tt dfe&u ^u^is-iM 



«—■»..<•—> <— ■>,.<■ —> 

R , K // R / uUa aM 

4 "T~* //*kT / 


Ae K 
<-> 

|x) £jjaS A SUsaS^jj L 


«ult ^ ^iaSij (wilkiwy J*«* yjs^ 


/ aMi 


A ]L AjdfcsA* JSj^aJl K (— (X) £>&* U* 
^ < --» 

jrWtigAL^ «W>> gwk^is ^LJi I '» ^J R 1 X ) 

>^5Sai jjj}t>U f 

J 4 —-> 

.*. K cz(x) 


. ^ — > < — > 

J^4 <Mia2u JL dafc J b l S t L // K £>Sd U* ( X ) *4r 


4 -> 

R M (>« (l?U>W ^4 {'jy%MMUA g 3 JLi 

VjU2,V "K Oi' 

{|$ . *Aj) 


jMrfJjJI uu^m j* I 
.YA-0*T>W/-V^-W0t£n^ /Jjwm 


© j) O mlazemna LuJl \^ajsii\ buD^^Lo £0 Xi/^LcJl QM£vl 



























m 




>*1 ijj!#g§ UAUfrf J tS§AM> 


( 4 ) *i 

JS g*g$*«i* gJiSsi jftrtAfatw 



AB /uiUbaM 


CD city), CD //(x) 


-» . 4 - 


AB II CD /43Wiu*Mi 


— 


, CD c: (y) / aUufl 

CD //(x) (Jua) 

4 ——~y 

glbib CD (¥) *4 


c 

1 


<—-» 


f a 


«w»is»^i^!uwtt»iwaaia)»f>jjS«)jWEai|<i!«i«< Hx)fU^ CD ^i^su 

CD //(x) Ufctfs* ^isjJktf . ftSAj 


<--> <—• > 

AB // CD 


{# Jb. 


(4) feftj* 


£a»& $» tiaii M && fi^*$L\ ##**411 ^jtf 



\B //(x) kam&ii&ixfc* 


A»t8 J4 (^) fia2,j ^ 

f ft. «A.§) 


l£» 


©OO mla2emna IsjO^I l4o/-&0 gJO JO/VcJI 






























\ 

| 

I E 



/ju* 

u*4i§ ^*aJsiA*t» £$ J& y?JM«^ ^1 

^jfjs&U j>£ $& i^jfj# 

t CD CZ(y) ‘ CD // AB / uLfaaM 
(x)fl(y)-E? * ABc(x) 


W//AB , CD /^iu^ 




CD II AB ZgUgM 
<—* 

CD <z(y) 




■ AB//(y)u^ 


1 <: 


} AB c=(x) Uj 
( 4 S&up) AB//'EF ail 

UAJ>f ^ (iAsw {*$&*• J^a $!$•» 


| .‘iLil 


^-—)► 


j^l^i. jtwL«W f CD // EF 

( (6 . d»-j) 


ultlaJI t£w >£ 

# ^ ##w 

j-jjw UdwOw 3UjJM ^ y4 *4JUJa jy ^1 S^jAM «i* u* 
dl*M «fi %a^ t " ^ iu> A-mijtXi ijj^ $$ttt 

$M ^ jaImII ZmbU* 

■j^ wJJaUl 


. L JLAJ!L*«L i iiJ 1 [ „ ..# 

^ mlazerrma Ij^Jl I^jo^jI La/^Lo ftp jO/VxJI qljji ^-1 


























/ AUiMm-- dU&i ^ VA QOafcM&fUsigSM 

r^T3i7-^r"i 

: wmJ| £**$ U*# 4j 4plf ^IjU^II #* w$) (1) 


4- &iA 


jJfc.’r/1 L&jsJwM 2L i£>btlf ( » ^ S ilw4 ft f^t WM 

: > ; A v 1 . gLaA&p utlQ ^U*2I»4i 


3J^|$ ^ufel&u ^y&** %& .^fi*# (y) t <. X) 


(*U4U 


Jh>£» «L ^ialMJuJ 


AB n (X) s { A » B } yUl A , B e(x) 

(ijC^n 2L o*$3 'tea&i *4» $«u2uu4l) 

* *4r f&AAuuXtM 

. uU^Xtu&i ^ Jjj* 4J >*f jl l^mtM J^s 

(VM 

. Jj^kilf fl i-sGSLl! &ljj& J&*lj fcfsi L w i A dsaJMJ {J&iAj}) i^b&Ai £fc4 ImiLifr l uiX) gj#»il£u (^V 

ub^M f 3) ja iJs>lj 4^1* j*g) j&JuaM .blS u5^u 3>tM AaUMi wb$mi 

(ajfel*) 

, LgjJjpM Ju®»g it+Aih J ^jfuuA dL>>£J '&A\MMu\ i&MS’ 0**& k^sLAI trntjLi tj52 

t^lxU y»j»« i^j 

^juIsLaU jja t«4 jY) tois*»)j) jmua £>♦ jjSL^Y £|^jAuaif yY 

(l&JjIA'* >*Aj 


(x) ^3 i£p£w<$ AB ^ijji Jus^j t A> |» y AB // (x) qUb\U 

to*) 

* ji«4 $!>« *^j ^£*«fc« M 

♦ jfljMA qA ,j3Si f tXs»*j$Ji, 

,. Jy^tj Q^Mum*k< ( a) 

« Lj ruj i J* £$*SaUsu* AGjSj 04 . (A^i>) 

£U fat 


4) 


(A) 


p»taf ($) 


(5) 


ffa) 
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© j) O mlazemna bjl I*o4ljI Uo/^Lo go x>/^La)l (±jji£>1 



































t u A./it^ i . , j ix* **., r* 
yil»l|U»IWi I «■ «•■«» • 

: <ytff tttjU*tt J ill oljaW $*» (2) 
_ f * < _ > " /|\ 

*Vc(x), L fl(x)a{A} dlfcft 
Ae K ,Ae(x) L» K fl L ={A} 

. >Mb« ^ jujiwtt jbiAij M 

JbMsis tX>- fj ^ZXu&aa ^SjjLui\ fit jjLjjILuAf glsiiiSj » 

L l/fx) a^^lNW^jL ^ ^ 

Ae(x) Lfl(x)“{A} £ttL//(x) ^ ^ 

L( |(x) = f j*&**tt 
Kfl(x)= <t> Jli K c(x) |«2i4t jwfe. til < *> 
Kf|(x) = K 

. J 32 ! ^JLa *b-tj akoi ^ Lfcjtft lit U) 

. ( dJL»>tj * 4 - iSji&J (U fit Ohi 3 *J^* 03^3^ 

>*l ts£«£\ gku J> tfJ**W W 2 *** 1 Ci) 

. (>Vf ^jfj 4 ,n^r ; 

. 4^Lft 20afc2u4 -yua ^iULj UJlu& 0^=^ U) 

. ( JiVf ^ &**>< ) 

££*£*# }l£a$$2 j fUtO^A uli£b£*4ta^tfSiUfi* <>■*,**jU*to*ttl (fa) 
j^txU U^iw 4«fel23 4 ^^ ^ 5^ ^ t f#) 


<S>0 O mlazemna Wl Is^o^jI Ijuj^^o g4) JOf)bo}{ &*£>\ 











jAjl / iCWfl Jiac! H* 



DA. i OB | OO | OD f OB f «**«**» {^) f ^** "^L ) 

af^# 


<S^-<-'. . .^ ^"''. . ^ ^T 1 ’“'““"’T^ 

L 1 OA , OB, OC ? GD s OE ? .»„ s 


yyypfassi <j4f U*$*£ hmtMm mm m 


12 

u4* ^a^wui (g »Ai* « U 



< — > 


*» 4»£jfc» U a# / 3 



C€(x) jt cg(x) ui ajb 2 u C 




L JiU du**J *'• 


■e—-» 


L _L(x) 4^4 € ajkos <>• 


































tefel f fatjssl ^ ^ ^ ^ 


^ 4 ^!! 

/ 4 wyjf&ii 

4*ifi v p§s#s§ j^| 4l yyaii £& I if (X) .v>.v- ,; 4 ^ ab a#s# 

AB fl(x) = (C} 


4 --.-> 


< -> 

(x) 4 ^ AB 


<—» 


(x) ^ jiu AB 





4 —> 


43 bjf^ jt Ajdc MiU £>t£ iit(X) 4; .^.c AB uj% 



/ S yg>ti 

<i«£la* Ate^ &*ali is^mU Mm J#W .Jfe 
l#§M4 u 4& feAsS JjUtt A§mi S j^t# 

C^jiiAf <>* 4#j>Mf mHI sMJ) 


(X | 0 ta A jUaSut I JuihA j$A AB 

(X) j A 2j«5u!i {jjj *A^Ui4« jhio3l jAj 


/ 6 yy>sy 


UbAri ^jl§rt# £**$**» y»4s «4J*4j»*3! 4sfe*a**dl ttfaalt 

( £yjl£*M <** *M > 



AB .1 (x), AB 1 (y) o\& tis 
iy) iJ»aui? (J5**4 AB jjit 


iXziii^ Cxsi kA *A ( 


© j) O mlazemna LuJl IXty&O £0 -a/^LoJl s±>jl£>-l 
























I 7 

j4ii 4^fe yj|«6* .,n ip# a*! ^4j*wyj {Ot*iAMiU 



(x)//(y) yis tit 


<-> 


AB JL(x) 
AB _L(y) 



/ 8 

AB _L(x) )i< 


<e —> 


AB _L(y) 
(*)//(y) u» 


lJ 1UJ I : '■: J ■> C 

y^J*W iAaUl^ 2UjJM jdli ^ d^JU JpU j! 

(jAj *I4> ^ w^* 4*^jn^ felU 

iaUI QMj^s Jyj jy JjuIIj 

v 4 IjL^Vi U, ' ± iU (> 

%p «♦ * 

*• >“** J'^ 11 ^ 5 


© j) O rnlazemna bjl \&±ioL>\ Uo/^Lo go x>/VLa)l (±jji£>1 



















JiAi 


** M ** yf 
* 

(5) 4iyfejs*# 


.4—-» 


AB li CD , AB 1 (x) / uLfaai 



CD _L(x) 


--> 


CDf|(x) = {D} 

ji-'Sft jk&M ^wSLa« ri>l gfeug 


<—> 




BF , BE ^ 
DG // *B~* 
DH // £ 




■<$y> s < ^-tjb J.n§ w 

L%£!J«iiMk* tjtjl&ij} SAgaBfWA^ yijifetW j 




&*> o-l* !■>**>** &-£*> 

yjijafaM&i ii£Ud jjAs«J» WU*f&fai45 


mZABE-mZcDG 
rrs Z ABF = rn Z CDH 


4—» 


(yfa») ••’ AB l(x) 


AB 1BE , BF* 


^w» ^atoL2I« kf J<& <gd$A*3\ 

db U 


m Z ABE - m ZCDG = 90° 
m Z ABF = m ZcPH « 90° 


CDl(x) 


© j) O rnlazemna bjl \*ajst>\ Uo/^Lo go x>/VLa)l (±jji£>1 































JCLm jAji / dtJlfit 


i Ai 


:kX:M 


4ai&j60 (6) 

Uft 


4^@1 JflfeS ijpssllf |j4S 4$££A£ ^kfcjtfWw*fe& 

I ypis fiA&bAl ^ 4J*i «! q*m |t#^l*IA 


yf 4^ fj^cSttU jftrtAfetti&f (£& y^JrifcSf 



<—» 

«Br (x) t CO cz (x) / uUfauM 

<->, 4-> <-» 

AB _L(x) * BE I. CD 

VNG AB => ¥e ,1CD /4%£lUgMI 

-" <-> 

Bgl/ CD B aiaSi > / CiMj 


lEll 




I Y CP C(Xl 

XX XX ' 


: : :; 


ft> 


xr \ X ; 


j ; ||0 : :,.,J III f:,:-.:?^:^. 

'Y YG ■ //'^YY 
! '.""" 


I,;,.... *y YYY **»?'» ZjMp 


4 XmA’: 


Ulllil ji;;!| 

IISlISlI 


y* : - 


v\ ; :»f’i illfili 

<—.> ■• - > I ijt 

-”■ Bh ± bb 1 J-Jb-IV* A»* >*«*~~* 



Jm* ) •.• AB l(x s > 


-> <r~ .-> 


Y MB _L BF 


l 


£*»*• ijA vPLJ q^baa (J*n ^3^11 

iSt^shS skii jjAw? #>*! ^ uUt&Ul 


4r~ -^ 


BF _L(NBE) 


*4kS j»* yrt*feSL« 5 fwSu*4l 


f*n i ifiBE) i i»*J-**i*** 3 —* *-w w^»^>L*4i 
“'".' . ' 1 


UdfAC yk 

till -1~ ^D I && <?j5i Ip* *e*!yijk\ 


<-> 


CD i3 .ki Uaj^b yj% it ^UUSulU AB JbiSi /y» 2Sa2» 3M J*svi f*kaiu*4 JS ,,>U« Ys&j 

( # *■&■!) 

© j) O mlazemna LuJl buD^^Lo g-o Xi/^LcxJl ^gtl 





































jAiifj ^§SmA I 


WdM ftaSAil! (6) 4 jAjig t 

ftjAfcft Jl yjB&&fei 2 4tti f$*0 ^ 

yp «®§sliSi* jft i fcftl i kWW yp4® (££$££ 



1 4 

t 


r%44«4«a^4 (jm&£ JnJj^J 5 Jw4d& (*“*0 

^%4l ? ^S^ls^l 'si ^glrSArl ^Jb^teAfe^ 


«j £j4^iJ^ }- 

l J 


4-4 


JL(x) 


1—1 
AM -t 

CD | 

<—» 

<—> 

AE 1 

rn 

%&0 

<- > 

<-> 

AH = 

A= 1 

N = 

gp®3itf 

i« 

4--> 

4“..— y~ 

p«% r*> 

=> BE 

= BN 

4~-"^' 

4—-—■—"^ 


A fe &A ** 


IP 1 • :: 

^ lhL» i 


-> 4—> 

% f f n & 1”% * 

6# ,JL L# 


0 . m&.§) 


© j) O rnlazemna bjl \*ajst>\ Uo/^Lo go xj/^LoH (±jji£>1 































ACssCD M jj 5 rtfey A i B ^ iyjf^lf |@ili BCD I s !) 


(jii BC ^1 gAjj ABbBD 



i_ 2 




£dit§ /u 


C(BCD), AB - BD , AC = CD 


iC_L(ABD) / 43i4tu>Ualf 
s ABC 5 BCD ^ L x iuJ U / ^u^li 
AB a BD 


4^®*^ 


AC s CD 


1 th® 


4>l»sl* BC 

pA gpLw»t <jl2iStf ^jj^Uksiu •** 

mZcBD = mZABC= 90 ° ■. quii fctiaM 

vBCZBD 

bcLab 

<J»*i ^w» yji* ifAJil's fu£LJ»S 

j^isu U^afeffi 

# • -ft-.#) 


.\BC±(ABD) 


z liaStJfI y? .:' ’■>■■'■■ 

yrfJhL# yitAAw&JlJ jjwiiy ypA fm X it Xi qpJI ^1 

(jAj aUaw«sf! J^> 4^j4J ditU 

lam ^>u jyi ^ a^i> 

/># ^U 4 s«s^l AxuyJf ugJU£?ll 

i. ' I ’ ' 


© j) Q mlazemna bjl 1*0^1 Uo/^Lo £« x>/VLa)l (±jji £>1 


















iSsMsy CDj_(ABC; 4 aB** 4cm <■ tsO* 3cm « HI ^ 4j§i^sif j&iUi JIBc,? 11} 

<* AD J.ffe . CD» 12cm 


AD d$y abyi / 43 UA ujJikM 



B 4. sujjjif ^iaii ABC 4. / aU&M 


AC)' 

AC) 


(JoA® 


2 r -\2 


AB™ 4cm 


+[AB 


BC® 3cm 

x2 


3 2 +4 2 s 9 + 18 = 25 


AC - 5 cm 


mlazemna.cc (ad ) 2 = (cd)‘+(ac 


__ 2 

(AD)” a 12 2 + 5 2 = 144 + 25 = 169 
AD a 13 cm 


(#. di.f} 



©OO mla2emna WN IXo/’^Lo go jo/VcJI s^jji^-1 















^ 4# || ** jgr 

j*jl / UwVI st-&t 1 A,S ijm^tuva* 

•: 3 jtaWlii* m i#i* aj«mii i» l l i>l uJ* it** (2) 

<-“> 

(x) M (y) s l / &Ua 4 i 



4-——> 


4- 


L(x) , CD l_(y) 

4“—~~~> \jf # 

AB K 


CD / 43L3t ujM t 


*4- 

CD f 


4—>• 

LA*®*) AB JL(x) u» 


CD_L(x) ( 

■j 

ie&jAA tf$6ntg g^JiUnw* '£*;*&**'•* U** ^fr*** 5 >' CD _L (y ) £j£I 

(x) // (y) ••• 

(X) 4 >f was* »« 1 &J 

4--> \j i <-*■ 

l H CD A 


| (jU)iji* «&>)$ 4^6 yy^j^sJi j- 1 * 



(*• • 8 

■*•§ 

) 

AB » 10cm * BD= 5cm 

. bdJj;#! 

pcj) 4 in Z A = 30° t ABC A 4 # (3) 


o 


Sm\ 


al < 
7K.i 


BHD &l*a m AC ^ »*»$** BH a® ^ 
m 4.BHD ab&*i / 45La t 

I Q^J^\ 


<* 


\C\ 

v, :>c 

'■■.. 3 - "*.' 

- rt 


A"* f 


f^kjyi) BH -LAC 
H * 4 . 4 ji 4 BHA A .*. 
sin30° 


BH 

AB 


1 s BH = — 

2 10 2 
s 5 curt 


BD-LBH .'. 

,<U» B %. iLyljl! DBH A %. 


DB = DH = S cm 
DBH A * * 

in z~~ BHD »* 45° y^uS yt t^j 

f f§ . *&.$} 


© j) Q mlazemna bjl \*ajst>\ Uo/^Lo go x>/VLa)l (±jji £>1 
















j. ,^«J 1 




ctkn jiliJI igirvi LjjjD cmnloJI i£U3 = Uq!H fijoJl 
l ^fnmU fill? lj jo i^lpuJI igqiu ojIjj = ipJOJI (.jraJI 

IfUlinJI f jUii = lULUI r pll 

•YA-AM-Y-V -YViVYaYnY 

YahaVY-~\ J 


YY-IWYM 


© j) O mlazemna LjuJI |gA*ul Ilo/^Lo g.a xyUa)l q±jji£>1 


















































0 j) O mlazemna bjl \*ajst>\ Ijlo/^Lo xj/Uq)! 





jarfliaiiuuaU uU^U>l! 

: ; ti «i|Aj|| MJf !*» 

Cou nting Method A*Jt l**» [8-1 ] 

A .*t a y, i 'JL^JUaI) £U*>a»i yf JUJUf {ITI) L&aO_& aUdlUa uU^Sj Ct 4^ii*wC ^ 

UiCa4! ijUauOf y& (FI) UaJa 2M2k*A uULjSj ;£>»>* aiy^l U! «.jUJu£I1 

fmTnl ja Ua yCUUafi «*>.»•' l|«i o%Ua 4^1 

llUUaJi *fylXai t£Hi Jjtaa (ITI) <^2Ii wU&tQI ^aUafi < -‘^>? ,f 

3. DUUS3I y-a (n) yii diu# (n) LAdtUe uLii£}i y-* 

yL%2t <j_a J_£3 yl tfl 4 j <^¥l 2UUa.fi *»>►< y£41 £t*U£N o* *** 

Lm OgU Wi a»I>^-V aunuji wLUuSJf y* ( n ) 4^ *0^i ( m ) UAaA 

» (mxn) jUli J*«U jA Ua (^jUUaJ'S *l>»*i yUy i#j ^)3i ^U2u£Jl ■ 3iije 6* £U? t^Uij 

/1 JUU 

Jj; £y»j f> U^M 2buji JS yaj 'Ui,^i ,> £ij3i u>-* u>U ^Of O^jy 

$ Uibfcfjal? ^Jut U& u>U*i>4 uu^f f5^3- 

3 x 4 x 6 = 72 2u4>a * ^U.ijaJ’i >sa& / 

/ 2 JIa# 

{1,2,5,7,8,9} plijVi 2u»>»»*a ya au*£i <jU <>* *>-> ^ ^ 

jfjUtf i /1 

I M 

gfa§K^ jfjSafelf /1 / 

6 = JjVt |44>1S u»ijLU>-t 
6 = y^Uf! ftt2>Il CjtjUU'i AOA 
6 = UfljJi ftAjii <!>♦IjULM aJa 

> i. i.g..v t ijuc. = 6x6x6" 218 aJa 

S|aOMb» jlj&JI / ¥ 

6 ” Jj"^* {a3jJ< i<J»c 

5 ” y^UJt (%SjJS <JjU2>4 
4 - UfUli ffeSyli uijUIiol 
^UaaVi = 4x5x6 = 120 

/3 

(1 f 2 ,3,4,5} ^UIujL 4LjS 5 (40) c> J^b 6-» uJ^ »>J ^ 

*UJj JiUSt tji ^jli jIjSj /! 

Akwuli .ivAsJl ^jauw /V 


© j) O mlazemna bjl \*ajst>\ LLo/’U go x)/\La)l q±jji£>1 





















£1 / dUd 





i m 

3 ss «s.s& f\ 

{StkjpkS j)\ 5 “ JlA^S j&5,J CjI jLjja 4 JUfr 

■slJeVI jjc =5 x 3= 15 

3 = &\j&d I ctf jysil ^ /w 

4 “ JiUSkVI CjIjLua! JJ& 
(5-1=4) Ji^i (? jjp pljl! jIjSj 

JiJ&Vl 4 ^e =3 x 4 = 12 


/4 JU* 

{1,2,3,4,5,6,7} : 4> Cfi-H 500 c> J#J /> Oj£* &>j ^ <*£ 

£jAUi* fSjl) jijS2 /I 
■>:||v jjP fjhji) jlj £3 /(-j 



'" ::;v ""' ; iK /i 

/;: ^ 7 = OfjJssdi ; y|| ! :4^!jLuA! AJfr,.. 

*>??' ; g; ;i = |tj £AjL&s : .i& 
ill ||||ii||^:| l ;|:;;ffi ; X.-^| r 7 x 3^||fff7 
|::g;:;l W : ■ '||||^||||||||l|^ &ijU5|||i$s& /*-~» 
g = j CdljL££4 .Jie 

5 s JU ¥1 fSj 4^(j5£it ^ 
jIjpVI a» =5 x 6 x 3= 90 ^ 


/ JM1 


Mjj^f>#i [8-1-11 

(1) ,5<JUi4f (_^L^ (n) AJk all 3U>»£XI "i>fc*9ifctealI u»Lt&aLjjl! 4” 4 

( n ) t t>%i n ‘ = In 4l jUjJjf 

0! = n(n~1)(n-2) ... 1 

51=5x4x3x2x1 =120 /1 JU* 


01 = 1 


llfjj O' J*» 



* 

LJ-iAr 

*># 


01 = 1 


OluLfrj 


n! = n(n-1)! / Jail 


n =1 O' cA>& 
1!=1(1-1)! 

1 = 1 x 0 ! ( 1=1 J! 


© j) O mlazemna bjl l<ya^£>l Uo/^Lo £« ,«/VLa)l (±jji£>1 























? (n) 


(n+1)! 

MM 


30 


(n+1)njivlf! 
"jfi-lfl. 


30 


(n+1)n = 30 

n 2 +n-30 = 0 
(n~5)(n+6) = 0 
n=5 , n=-6 


= 30 jUss lil / 2 
(0-1)1 ~■ 



^| | iumkSiktak |*| 



% (r) i nj ^^jud i^&j f #i*yi 



[ 8 - 2-1 | 

(1) P" = P(n,r) ® n(n-1)(n-2)....(n-r + 1) r < n wws* 


(2) P" = n! = n(n-1)(n-2).1 


(3) P" = 


nS 

(n-r)! 


(4) F? = 1 


©OO mla2emna IsjO^I IXj 0/-&0 gJO JO/VcJI SiJJl^-1 














iuw jAji / ju* i nr 

§^ $J* j i fa iii4 t 4%^' . (p»l>£a (3) ^4® y^ftelf Ul*%^ ^14^1 (7) Ji ji» jaU / JUa 

! 

! 7 <^aj 6* ■*■** *3^ 6% d#f I Jalj 

6 ' 4AA4C- Jjki fiji* <0^ 

5 ^SL&| &ltjit ^j^jSJl 

/jjLy^ lAjI Jix\ 4j£a^| ^jjJhjf 4^ y^jJLf C^LSjUiJ 

^ 7x6x5 = 210 %> 

. 44^12 ii! y^UL^I (7) ktabjj *UJ JlLJll QA 

aj%i p* ji P(7,3) ^ Xgj && &% SJjiu (7) dpL2 tafe 

P 3 8 = 7x6x5! “ 210 


81 . 8x7x6x5! 


(3-3)! 


5! 


= 336 


Jk US JjVI &j3tAII 4 


0 (1) (2) (3) 

R?= 8x7x6 =336 
> 


(1) (2) (3) (4) 

p; =41= 4x 3x2x1 = 24 
a _:_zzzi—— 


Pj WettlSM / 'I JUh£ 
diJlall yjjt&M / JAl f 

P* / 2 Ji*» 
6j3itt 4-4«a.) / Jail 


If = 1 


5! 5! 


Pf s^} / 3 Ji*W 
( £# 0 ^ a>^ / Jail 

M .(5-0)! 5! s ^ G**^ CMu 

? S^» JS Ji OauI l+l* ijiLl) nu t i ui^pj] J^lul! JJP J* / 4 Ji£* 

P 2 3 =3x2 = 6 / Jail 

■•\v<3j 4 4j JS Cuaj SjfrUi a£jQsj ( 4 ) <j<ata»ui! (4) ^j.JJ Jljia «S>AP L» / 5 J U^> 

? ayja»VI £a 4jjLb(tL4 

P 4 4 =4x3x2x1 = 24 J>1! JJ* / JaJf 

UJ^^N { *¥ x ? f4^* U* o^aliLJal Axm <>a 4 PjaiJ <j£<u 4JUjla /g jy^ 

? JPtiU A$L&Aji 4j uSUfl j*! 

R/ = 7! = 7x6x5x4x3x2x1 = 5040 Jyklf ^ / AaJ I 


.0 mlazemna 1x^)1 I^jo^jI IXj0/-&0 jO/VcJI ssjji^-1 















F£=90 
n(n-1) ~ 90 

m 2 «n~90 = 0 
(n-10)(n+9) *= 0 
n—10 , n=-9 'Sm 



P^SOu^ & In) W ^ 


/ jAll 


Combination J^ifjs&If [ 8 - 3 ] 

jl I 4 JS i jj»* L* y*4 I^Jum^S 3 £&** JS jii 


* ^ . J^hil 0^ $ 



(i) c"= 


p r n 

'tt 


n! 


(n-r)!xrf 

(3) C?=C^ 

( 4 ) c;=c;=i 

(5) C"=n 


&it***f ^1# [ 8 - 3 - 1 1 


( 1 ) c: 


5^0x4^ 
"" 2x1' 


■10 


.JjVt £>31111 4*** 


(2) C 


a _ 8 x 7 x 6, 
3x2x1 


=56 


; J&» /I jy*# 


k6 _6x5x4 

' 3 ”"3>T2xT 


=20 


? .>-14. A 


(jm&yM 'Mid jtia /2JUU 

/Jail 


st®am3®as mk wsan«* w«wM«iMM;MiKaMiai« bw*»*w«mw»«® ss»«wsm ssst *»«mw*«®s«<*s*»*t mu*» t«»w«sKss««««»;XMWtRMmaijr wen w.aw*»®a«a«s»« m»» a*»asssa*an*»,«c ssk= w 

a% . JhM 4 jAw 4 ( 5 ) Ja, wjilswdf Aliuil ( 8 ) jA ^UJaUji! »JL* ytxlVs 4JJL*4 ylS Ul /* 1 JIL& 


f (3^4? 4jLjla 


8 x 7 x 6 x 5 x 4 „ _ 

G*=—-—=56 

5 5 x 4 x 3 x 2 x 1 


/ Jail 


© )Omlazemna U^JI 194 ^ 0 ! Ijutf&o xtf&oll &*£>\ 



















jLiafat j&j\ / 1H i 


kfiJsSM 


? (5) J JUj (7) 4^ <> u^-^J J^j ^ 4> jM&t 6^ f% /4JIA* * 

C *3 Uajp 4 $Jh Cm C > J^j ^ 6 % / Jail 

C| UJ.K. Jjjiau 4wui y»u 4>» y>wJu*«2i jti&i 0^ 

; UJ.J& Jjjkj jLu£l £)J>! 


Ci X C\ =~ < ^L x ®2il =350 
“ ' 3x2x1 2x1 


. uJ^ l*-* £*L£ (4) <1* fua^ cjijS (6) j flj** ^lj£ (10) ^ a*#- / 5Jtt* 

? QjUl /j*dLi CjiySsij yj^3 y^l (Jjiai! J«SP U» 


C 10 +C 6 „ 1 o x 9 X 8 X 7 + 6x 5x4 x3 
“* 4 ' 4 4x3x2xl * 4x3x2x 1 

* 2 1 0 + 1 5 = 22 5 dMm 


/ JaI 1 



r n_ri(n-1) 

2x1 

- M =55 

2x1 

n(n-1)=110 

n 2 »n~110=0 
(n-11)(n+1O)=0- 
n=11 , ii—IO cWfe 


q=ss p is> (n) M ^ /7jyu 

/Jftlf 



© j) O mlazemna LjuJI | 9 a«£>1 Uo/^Lo go xi/^LaH (±jji£>1 


























































tJd^SiA 

[8-4 ] 

nGN* , n>1 , r < n £ m > (il) UjurUe Ita^*** (T) U>*?U& 

: SUtjrf UM htf&Jl JU£ / k=. V*-: 

^■jiS 4L& P jjjyi JJi AjImsVI j«4^aI! ^Jf u^§w*ay <■¥& JS 01 pUjVW u^j! (1) 

. 4jLa*i\ As% ^aA\ c jA Sj* JkiV u^y^£ ^ill 4Jysu! q\ (j^ pJ^jl uj^ m 


.; CA3m»»J! ■‘UL&g* ^uajj l»k4 *tt « 

|n) 0 ^ |r) 41*1 uxu jjjk ajc- 

I 


t 

r^ -j 


f 




1 


44<j2 0j4# 4^H>^ 44^ Dj4# 444 j2 

C" j>ii ^ P r n u>» Js C r n+r ‘ 1 ™ j>it AJP n r = Jjfelt J4P 


wgtjUl aj^j ¥3 ^b-jl wAbuJi (*J Ilf / 4=w--. 

(7) 4j f^J a 4 (3) UA^-W Oi<u Alyls / 8 Jl*# 

S^Ijaj 6* 0) 

£r® M 

uu2,j2J! £UjVi oP fe) 

Ste-),>* At»,j £ta>jV! Oi-i (a) 

/ J*ff 

n r =7 3 =7x7x7=343 


*n+r-1 _r*7+3-1 _/-%9 _ 9 X 8 X 7 


3x2x1 


=84 


PJ=7x 6x5=210 


*.7_7x6x5 
* 3 ' 3x~2 x 1' 


-35 


ilM a* (!) 

<3>ll a* (v) 

ciM ^ (£) 

J,jkll (j) 


© } O mlazemna LuJl \^ajsii\ buO^^Lo £Q xy^UJI <±>jl£>-l 


















j jJkj i / i #1l sjfyy£-1 


m 




T' (TTT^j^ri 

JS <>j £JUS (3) Pjj JS 4>J CiljUuJj 4> £ljjt (5) *^j2 CjijU^Ii o^j*-s (1) 

? O^aI! v i (litjUuJt jj* u£ (4) 

jj& ss 5 x x3 x 4 = 80 SjU«f / jadf 

{5,1,6,2,7,4,8} f^jVt 4> SijlU uutj* £jj! c > a» ^ (2) 

, 4»mi j 4AsJt ^3 4^ £j*«m jlj£UI |!J 
, iisil ^S 4 j ^• ja«i4 jIjSHS (ui) 

(i) / JaJj 

^J.3 >1 4 = (<^jJ) J^aVI fij CiIJ^ja.1 AJ& 

7 ss (litjAjtaJh pij titjlxii! JJ& 

7 s CjUaJS ^Sj C-! jj&S ,uo 
7 = u»wt j wjtjLuikS 

4x7x7x7 =s 1372 a» = t*Lj<u „>Wi %j^t j|4e¥t jj* 

4^ (U) 

4 = (c#a.jj} JIaVI fij Cj!jLa*4 JiJe- 
6 ss ciit pi j ditjt-ua.) Jie 

5= CLlUlt |)ij wjljUikl 
4 = uiWI pij CstjLpa.! *iJ£* 

4x6x5x4 = 480 ««<= = (^SLaaJI 4aa,jjlt Jl.se Vt jjp 
■ (3) ^5*3 Cm*ui . AlklP lfl« (4) ‘ (10) Jk c|j3au (3) 

B wiAjtfWi / ^ j^jbs JwSe 

, J^bU* Asktjj 4aJLus ^t&if (I) 

, £dUa ^U*A4 JlVi ^ (u«) 

uij2^H Jjaj Vj £Ujl d‘3- 5 Jf**3 4ijh j£jj ^ 


<UJlw3 

10 — 4 = 6 

C!i*C^ 2 =Cj.C?=!— x 1=60 JjUl^ 


C" J®»jW LJ-JH^ (J ^ •’* 

Oft,tjj AaJUss jjUu! 4 jj£i ( 2 )! (!) 


2x1 1 

^iUa ^ JaVi 0J% 0» (v) 
AlLlC' <-aa»«i (jjb — ^mt Jjklt iifr = ^jjkSl 41ft 


,10 -4 .10x9x8 4x3x2x 1 


3x2x1 3x2x1 


=116 


OR 


qx ci*ctx c; +c® = 116 ^>t 


© j) O mlazemna LjuJI Is^il Uo/^Lo go xi/^LaH (±jji£>1 










uUtf ypi S * v b££a* 

JaM Uia Mjiiit *U-4 a£& Ja L-i^jIisui) ijl£j (8) && i U SjL> p lVu l A 11 j n ) JJ© <jl£ iJkj |4) 

? MjIaV' o^aj MJujia MjujVI AliwVt ^ja l£l* oi^ O' 


(^ jVi ^jujVI i) u- r 

; ^jVI Aliuj) Majj'iH tin JaIj ^d~>^' AJC’ 

C*=i X -^=4 OR C?=^=4 
3 3x2x1 1 1 

tin ^jVi o- o*J'>* 1 o- T ^jvi <> ov>^' ■*> j>J' JJ * 

4jujVI £yll>-i Aj© jl 


«4 _ 4 X 3 

2 2x1 


=6 


C^.C^=4x 6=24 Jl**y J.>JI J.* 


. (11) 0* 6* 0a*V (6) t> ^\hl\ &J jUliV JjJal) (5) 

? Stelj* £^j' ^ 

J)>-iil 4iaa.!i* i>» JrfitjSW ds^ I Jalt 


c „_11 x10x9x8x7x6 H62 ^ JJC 


6x5x4x3x2x1 


j^Ua(3) (Jc. tfj&i o' Ja>« cr^ O- 3 ^' A^*± Mi>» MOsJ jUii) o^i Mi Ja ^ (6) 

"I* r 

. MiaiJi 4 ^jtui Ifl Ja**V iliLJUaJ! 4J&I (l-j) 

/ jJi 


Cj x Cj ” 


_ i X 5 x / w / X 5 _ 
^x/xl X Xxl 

i_ 7x0x5 5xX_ 


=300 = JM (') 


ClxCj=-7- _j ~ , 

3 2 Xx^xl 2x1 


=350 = JjW' ■“» (v) 


(1) F^=72 


olSljl(n)^^ (7) 

n(n-l)=72 / 

n 2 -n-72=0 * (n-9)(n+8)=0 

4 n=9 , n=-S 


mlazemna Lx^Jl I^jq^oI Iju^^o f&o j 0 /VcJI ssjji^-1 




















jidjl / l&wVl nlSek&l 


( 2)(")=10 

n(n ' 1) -=10 

2x1 

n(n-1 )=20 
n 2 -n-20=0 


1 P A 




(n-5)(n+4)=0 


n=5 , n--4 cWj 


(3» 2< 2 n )=( n ; 3 ) 


2 n ( n ~ 1 )-( n+1 ) n ( n- 1 ) 

2x1 3x2x1 

n(n-1)= n(n ' 1 > (n+ 1) 

)=n(jytf (n+1) 

n+1=6 4 n = 5 


/ J-JI 


■.... 

: ' • 




{5,3,6,27,9} 


<■ : 

i : 


r •-•?! 
! I! | 







**Vl * 


;e :: / ' 




Oh ®4(*0 JJ6, fM®) 




»0) 

11 (^) 


iliitlW - - , .. . v -_ .. , . „ 

!■ J A I / JaJI 

oLU ^Ls^VLS 5,3,2 4 jjS5 600 0* >-*VI 

mlazemna.co rin^OWF hi! ^ JJC 

6 = JUV) cll| jUlkt JJCr 

3x6x6 = 108 Ji^c-V) JJfr 

3 = CjUaSI ^Sj CjljLui! JJfr (uj) 

5 = til,/tSadl fij il.jluil JJfr 
4 = JUVI fflj CjljLOil 

3x5x4 = 60 jIj&VI jj& 


0^ ?&J (5) 6- OjS- *>j X = {1,2,3,4,5,67,8,9} ^ lit (9) 

? x 

JjJLjJI * ^133lI ^4 i-ujjli) 4jH^a j|j&VI LaiUa / jAi i 

(56423*65423) *!• JJ*Ai 
(32456 * 65423) 

P(n,r)=P(9.5)=9 x8x7x6x5 

= 15120 jjc- 


mlazemna b^J[ I^jq^I IXjo/-&o jO/VcJI ssjj ^-1 



















































jf |IWw^® 3 if»eCT 5 P “ 

Probabiitv [ 8 *~ 5 ] 

4*atjl5 §*y«s 

GL_«>Jsj (pascal) JtSLwb lyA <^S pUa ^2>» 4»L*uVf JMi*- <>®j .jAc juL3l u> 2P UkwalU 4- 
£¥♦ Ct»fc<.tolj (&VL*i*.Yl SL^lai) uLui XJubtjJU ^ils 2 - 2 ^s&a ftSjY OoA (feTOiat) 

ux»lssll t y 4 ^LUli i ^jJbdf < 4_Jjp$P .sLjxajYf 4 JJI* sux» hjYt^A 4 * wj&uSli 

Wfb» ^2ltj JbfeJf liUi 'SL uVU^¥( 2^j31u$ t gj . fol >x3j»3 2u>&» 3 ^p» 

* (cM^* JrfA» 
jQayblflll (^fiSal 

(Experiment) <u^h£JI (1) 

. J^uri! IjA qA glXjU £$+>■ f& CXi** d***i j M 

(Random Experiment) &M\^AsdS «*>&*£{ (2) 

8 £&$^ (jSk&Xi ^3^ 3yj->«3l 

. 4^ As J# 0* ^ 0% 0) 

, <LjaoJi &j&» <Ra b^s.1 4jS*3 4^)Saj ^311 t A' O'* AS' 5 *-* Ay v (v) 

/i a : ^ 

4>>jpl £jl L 2 L*xams (^Jbu < (^jAUsaJl Aa»»jpl) f A»«_$ll *4% « (DlC©) ^^aJf (&*•} 

4%-rfS 4«iSl«sA5 gbbJLJl JLSfatonJ ^). S >.4J yj 1 { i ,2,3,4,5,8) P’ijfflI jV I !»W»'i ^^kmm 4-t4^JM 4~ I 

. ^jjx>t4Li Ajj^&aI! &LbJt» t~w^»af 13 ^“**£■*31 

(Sample Space) &*&i! sWis (3) 
£JLc S 4 ? Jp*jjj 2bj->3l 3QSUX1 ^tilUl £x*d*. jA 43»lj*Lc. 4 jj 4»*3 4- ^*431 *L3s 

* jjUJi jmi 4 ^ n(s) >jib ^L3yt 

S={1,2,3A5,6} ^ ^ 

rs(s) “ 6 ?■»w««3ji: j&£s\mi & j^fr 


AcS 


(Event) 4§AiJf (4) 

. S ^Ju3l 0.13^ £j«« tZisJhSt* A < 4 . iAal 1 ^ Uas^ jj»* 

S' 

u»m (5) 

s 4JQ1 dfaAi 3 d>» til aL^I-ui Ol jL*»VI &Jk$$ 4 JLu S AJLjmII ^ L 3 d C ( B,A 

, Aiad! fUil S = ^liSkVI >lbb) (1) 

0 = (U«l4 oA» JS) 4*L^ (2) 

, 43^4 CLutuI l|3i AC'jAa.a JS ( 3 ) 

S={1,23A5,6} I 2 

(1) o 4 sj*-aUft jup 0V (compound Event) A X ={4,1} 

1 = dj^aUc- jsjft £ji (simple Event) A 2 = {3} 


© j) O mlazemna LjuJI l^aA^I Uo/^Lo j* xi/^LaH (xxxD-l 













j&M J&}\ / ifjysl 


f 4 4 . UjJtL&AjJi I k-Jl&BSUCk 

A 3 ={6} 
h3j* A 4 ={1,23>4,5} 
AS — 0 #= 4#^ (2) ‘ (5) (J& = As 

(Impossible Event) s A 5 

*A>- Ag ={5,2} 
*A>* A 7 = {6,53,2} 

Ag “ 5 C$t ()Sure Event -*> ^ a 8 = A 8 = {13,4,2,5,6} 

f uUI S 4> Ai J A 7 &>OU 

(1) A,UA 7 = {4,1 }U{ 6,5,3,2} = { 1 ,2,3,4,5,8 } =S 

(2) A,f)A 7 = {4,1} f| {6,5,3,2} = (j) 

(3) A, s {4,1} =t(f) , A7 = {©,5,3,2} 

i»rif yplj£ 4sli§jiii®glkif 

, $ <>» A 9^*-« A C S (1) 

, (Ac-jlj (JLu V J^auiaSS di^aJL yAui 0 (2) 

. (LuU ds^teJi = 4»^Ji fUol $ (3) 

{A £.j£j A ^iaJj Ac=S-A (4) 

Ac = Complement Event 

. J&VI ^ £Al <$l B jl A £.A$ B1JA (5) 

. jSj 'S-sda, yj! B j A ClstaJt^jSj gr**-} BflA (6) 

. B £jlj A £,jAi ^^AcB (7) 

. Mutually Exclusive Event 0#^ 6^-^> B , A o A flB = (j) (8) 

. Jbawu tiiJa. Jl&I j j m&£ - (j& ^.ilt CjJbJl (9) 

, i-iSja &A& jjSI j! 0J,>ajc- <> £}J% (10) 

: i$k S 2 Si 3*utJt fUal jibij u&jm fr* \&»ja CaUSa Is! / <Uaa>tta 

J^abk) S 1 X S, = jaII Aj;jajH 4-Lxli fU<a3 (J) 

(n = •»«») n{s) = n(s 1 ) x n(S 2 ) ,s *^ ^ " (2) 


, 4oS>» UA 4jjauJ! c5jll aj-» 4j3 J^a- Ajfc AalaS 4 Sjj j** flilt ; «^J| /3Jtf# 

; 4 j 3 ^| di^lSJI cji jlauJl 

Si={l,2,3,4,5,6} JjVt JjHI ^4^1 tlia / JaJ) 

. 5 2 ={H,T} JjSHS AsjzsM 4.L*J1 fUal 

H(Head) = 

T(Tail) = 

5 2 ={1,23,4,5,6} yr^t 4Lsi! fLoi 

8 = 8^ x S 2 x S, (AoSjaII Alai! fluaS ( Ji«) ^li 

n(s)=n(s1) x n(s2) x n(s3) ^S^i! Aj,jaaIS ?\Jak j«aUfr JJS& ,*, 

^n(s) = 6x2x6' = 72 


@ ^ O mlazemna LuJl buD^^Lo Xi/^LcxJl <i,jk£>l 








~ ( 8 - 2 ) (jjjUj J>L»- 1 


> h \ k f > , v 

? MMrantf 


-: Mr C 4>yf jU»f £» &i>bfr U*#J (1) 
. nfsl 4L*J! j^Ue ix- (!) 
s 4i«j! ?UoI U^S! (w) 

. 9 < (A^J Cx**to 4^' (E) 

. (JW UJ*4» t 4*k- 4 a^‘! JjL ^ £#Ai*M <W* (|^ 4^ f* 5 ) 

,jiVt jajJi 4a,j .UxJI uttuia jLa&Vt >ia.l 4a.j i»taJl 4«jfl didaJi u&i |-A| 

I & I 


6x6=36 


I1(s) - n(s 1 )xf1{s 2 ) 

=6x6=36 

S s {(1,1 ),(1 5 2 ),( 1 ,3),{1 s 4),(1 ,5),(1, 6 ) 

( 2 . 1 ) ,( 2 , 2 ),( 2 , 3 ),( 2 , 4 ),( 2 , 5 ),( 2 , 8 ) 

(3.1) 5 (3,2) 5 (3 5 3) 5 (3 } 4) 5 (3,6),(3,6) 

(4.1) ,<4,2),<4,3),(4,4),<4,5),(4, 6 ) >- 

(5.1) ,(5,2),(5,3),(S,4),(5,5),(5,6) 

(6.1) ,(6,2),(6,3),(6,4),(6,5),(6,6)} - 
A = {(3, 6 ), ( 6 ,3), (4,5), (5,4),(4, 6 ), ( 6 ,4),(5, 6 ),( 6 ,5)(6,5), ( 6 , 6 )} 
B={(1,5),(5,1),(4,2),(2,4),(3,3),(6,6)} 
C={(2,1),(4,2),(6,3),(1,2),(2,4),(3,6)J 


AJUsJi! ^luai j*wssUc< |f) 
41|gtit fluad (w) 


6 2 =36 


(jr) 
djJaJi (J) 
doadi (Jb) 


: Ui&M fW 4«yi3f isliMl! MariSlI &Mrfj S)a# djri ^s#J y*S> (2) 

. ^4# ^ Jj# (') 

. </*JJ ^ JJfk (V) 

. ue JJ4& (£) 

/ jAll 

A={2,3,5} (iJJ .AV ^ ^1) Jj! ** j.5^ (1) 

8 —12,4,6] a* J.3# (4*) 

€={1,3,5} 

BnC=0,{2,4,6} n{1,3,5}=0 CxM* C,B 

-: Mr SMrf$ O>0 «*<4 '• teiVd (3) 

. 4Ltfi! pUbi uiu^a |!| 


© } O mlazemna LuJl IXo^^Lo £a -a/^LoJl ^gtl 











jtiw jAjl / 


T ♦ f yj£g^ 

W ♦ 

.(H) Sjj^ j£V) ^ J&I.J 4 aj dKsJl da. |us) 

, (T) jSttl J* jjfla (2.) 

/jAlf 

S-{(H l H l H) f (H f H,T),(H J l H),(T,H f H) ^ ^ (t) 

(H,TJ),(T,H,T),(T,T,H),(T,T,T)} 2 3 =S 

JiSli Sd^ij Sjj*a #■ Sjj*a JSVI 4 ^ (w) 

A = {(H l H l H) l (H,H,T),(H f T,H) l (T,H,H),(H,T I T),(T f H,T),(T,T,H} 

Jsll Sda,Sj 4^US (Jku. 4r AjISS 4 ^ |^r) 

B={(H,H,T),(H I T f H) l (T,H,H),(H I H,H)}^|^ 




iliiiiillfyllliliiA’lfe 

^ ;.. \ j. . 


P(A> 


,n(A) 

n(S) 


P=JUl2-Vl 


Probabilit y JUMgf **«y [8-51 
A justULc aJLC 


^Uoidff Ja.c 


■A Uii^l Wjasi^ 4^44^3 


jUuaijjMijj [ 3 - 5 -1 ] 

, A JIS" fat P(A) = 0 0 <P(A )<1 

ldS> A ut£ fit P(A) = 1 

l 0,1 j d 2 iitS djusi! 4 y ».u . S OiAflov yjf 21 ami 2 £1 

/ ^y<l$ 

(>^Vf £ju*. i>Ltu V U*U (/« 6 jUa* JUu.1 ) £^122«^ £Dju** P(AflB) = P{A) xP(B) 


/ 4JUI 

P(AUB) = P{A) +P(B) - P(AflB) 
P{AiJB) = P{A) + P(B) * uj% AflB ~ (f) £iS lit 


mlazemna Lx^Jl I^jo^I IXjo/-&o ga jO/VcJI 














































j^kfesU&if ia4*all uL*?Up! T ♦ V 


/grif>tl ££iilAH 

P{A) +P(A C ) = 1 

P(A C ) - 1 - P(A) U0I 


JiA &l cJLfcia .1 44 -wu Ja, 4 &£k\j t»§i« o sm^ 21 10 O*® 4 * 3 j-a y^l jll / *f J|** 

? Oj^u ( 3) ^Jc- <wy*jy( JjSy IJJP ji Ua.jJ Uae J^aj 

/Jail 

S={10,11,12,13,14,15,16,17,18,19,20,21} 
n(S) ~ 21 10 + 1 — 12 ^’wsa l£Jk£ yslHb&U — --— ~ sf! C5 iSJafi 


o{A)”6 


S 

|U^jj U4& J*4stu 4 ^ 4 ^. A y%i) ^>4^,jJi! i!^^! 


A={10,12,14,16,18,20} (A) 
n(A)_ 6 _1 


P(A) S 


n(S) 12 2 


A JbuakI 4 jmj 

JU <^jJu |3| JA* ^«jli >w.ia B 


B“{12,15,18,21} 


P{B)= 


n(B) _ 4 = 1 
' n(S) ”21 3 


I (1) (2) 

AnB=']l2,18} n(s) <> 


P(A UB)=P(A)+P(B)-P(A n B) 


• *_+*_ 2 
" 12 + 12 ”12 

8 2 


ul 


12 3 


n(s) <> 


12 djkittijf ^43 iS^-j 35 £y* 4 it ^41 20 3 60 u^iA* I 2 

1 yjJJj y f JL*jLa*f jus* l^ljilyc ! *. 6JIA y*4 Sisj* J 

S ,ja £jOijl>* A < Ef jj«« ijSLj 

4j> o<p(A)<i (i) 
SL*i«« tSi* A cM ^ P{A)=0 
U> &* A lil P(A)=1 

[ 0 , 1 ] SjaMi ^au 2 ds«ia> 45 ! JIaA! <Lud«u ^)) 45 i 

land) (j) 

(>vt U 4 JU til d»j^ JUAi) P(A OB)=P(A) x P(B) { 2 } 

© j) O mlazemna LuJl l^ax*>l Ijuty&O £a XJ^^Lall QM£vl 









J&M / AUtf?) dUfit T *% uu&u> 

for) fjt> 

u& Af|B=0 0^ Ijt P(ALlB) = P(A) + P(B)-P(AflB) (3) 
c£iaJI) P(A LJB) = P(A) + P(8) 
fComplement Event) c P(A) * P(A C ) = 1 (4) 

__ . P(A C ) = 1 -P(A) *1 


£jhl& 


JUSa,! A jB Jbuai 

f "1 .yiuj 


U|5S dijia 



itaui 


B jl A 

(fr 4 ^ 1 ) XX 4^*^ ,jl 


LtAJbkl &jAafe JU2&I 
ijki\ UA&b} JL^Latt 


n|S)=80+20=80 


P(A) = = 60 = -1 

n(S) 80 8 


P(B)= 


n(B) 

n(S) 


8 _ 1 
80 "To 


lift (1) 

J’tP’ 4jaS.3M«&!l lift |2) 

/ 

"J*j u-a-iT A (1) 

n(A) = 60 
I 

J4fr Sfja) ytfsa-ukJr" diJudl g (JL& (2) 

20-12=8 li'jW jM\ JiP 


n(S)=80 

n(B)=8 


4^a.,jJS i J&< ^,3 A ^ A yl JUua.! Ax Sixlj 5j-a (jjJjUIa ija (|J3X UuUl /3 JiLa. 

* 9 CJ^bSAU! _jl 10 ^jftUili 

n(S) = 6 2 / 

H(S) = 6 2 = 6 X 6 = 36 

(•O^l) jlJjl 4 ajl 45AJ l U j^aUfr ii& APjax* JS o j«wb 5& AauU n(s) 

8^ = 6 x 6 


10= £>*** : = AuM 

f (D (2) (3) 1 

A=-|{5,5),(4,8),(6»4)^ 

PCA|= n * A * = 3 - 1 
' ’■ n(S) 36 12 

9 = 5yftt&l ^ yjiAdl ^ ;diAaJ = 0 5%I 


©OO mla2emna IsjO^I IXj 0/-&0 gJO JO/VcJI SiJJ^-1 












^ikSI *JUaU wLtaUpl ? ♦ ft ■ 

f (1) (2) S3) (4) 1 ' , „ 

B^(4 S 5),(5,4),(3 S 6),(6,3> ijfcS- Wf ifij* etjjffl 


l 

P(B) S 


n(B)_ 4 


A + ± 

36 36 


n(S) 36 

AflB = {(5,5),(4,6),(6,4)} fl {(4,6),(5,4),(3,6),(6,3)} = (f> 

a n b = (p 

(ji) AkS £«*aJl &J*&) aj^UJl (JfrScu .*. 

P(AflB) “ P(A) + P(B) 

7 

36 

y?^ 4 l^gll vA jjl 4^^ jJf ^paJUl! jL, 

( 4 tU w ^0 ^ 2 L A) ^ijui |j) Ui 

3 A*JI Cxsk £}\ JLuaki Us SJbkij i jA JjH! jIaaI ^JjLal a ^jaiA, Uuaj /<:| JLLo. 

¥ 1 = cttjAUall O^Ajll ObP 4 *^ (jl) ja^Vi AajS! Jp JJsaii ukk jA O^ja^t 

U ^ f / «JaJI 

, jaV) AajII yjJfr J^sJl um ^jaaJ! Jsa.^ ^jAUali 4a,jll J&Ji ■ dj^aJ! s A 0&& 
f (1) (2) (3) (4) (5) (6) ■) 

A^(6,3),(3,6), (4,2),(2,4),(2,1) f (1,2) 


=6 


pm 


n(A) _ 6 
iiCSf 36 


f (1) (2) (3) (4) (5) 'j 

BHC3,3), (2,4),<4,2),(1,5),(5,1)1- 


6 = cwfwll * £>**•* : <kiaJI =B 6%^ 


ti(B) =5 


P(B)» 


n(B)_ 5 


n(S) 36 

r (i> ( 2 ) i 

AnB=j(2,4),(4,2)| 

P(A C\ B)=HiACALA 
n(S) 36 

P{A U B)=P(A)+P(B)-P(A n B) 


_65_2_9_1 
' 36 + 36" 36 ” 36 ~ 4 

jk\ uJUa ^laJ JUua.1 £*$J‘3 90% jA ^Ukbjl! ^bkl®! ^ 4 1 ^ a d^hkl y%5 IS «j^g» 


90 0 mlazemna buJI iLo/^Lo £<q x>/VU)l 







f ♦ 1 

f siilyis'uj.!! yUxiji! y but h^pdai JLwa! 4a*»a ja, 70% jA ^UkaUjJB 

• C^UiiUjJl ^Jk uJUaJ! j^Iaj jIaaI 4jmu p|A| 0%^ /JaHI 

90 


CjUuabjll y yulil utJUall ^laJ JLwaI P|B) D%^ 


■0.90 

100 
P|B)=0.70 

oVI cA .A v U&J^I C UJ OV) 0^* A,B 0» 6* 

P(AnB)=P(A)xP(B) 

=0.90x0.70=0.63 

(3) Op** . ?}oaljft 3 4 *!>»* 4>aljSj 4 t *Lua# (jatjB g <£j2a* /S 

V n4i ti (jrfal^VI (j l < ua t «ia* ejfihlj ftQ^at^di 


0=8+4+3=15 

r=3 

_8 x 7 x 0 ^ 4 x X x X 

C^+C 3 4 +C^ _ fxjtxfc jx&tfk 

r ^is “ .. r. : 5/..:•'=■ 7 ‘"AllilT 

/|i;:>..rillMsliSi 


/JaII 


+1 


,:;;: : > : -r.x-. 

.. “MUs 


...i 


11) 


f* is 

^3 



n(S)=C 


P(A)= 


14 


lii : Sii f x13 455 " li ' :! - ,c:ii ‘ 

lllllfP" CiUltla g j i^Ua 8 -Cm A! 5 0* 4M ? UijS2 4 |jj 17 ^ 

<-j&Ual) 4 >« t^xuo, 4JaM\ JUoa.! Mjuk 4a. |1| 

CjUilLJt £yt l ^ a uuta. 4jaiJ! Jbua.) 4 awu «ta&. {ujJ 

djkli /JaJI 

P{A) = *T»^kS! c> *4*+**^ Jb»Sa.l ckjk (l) 

3x7x6x 5x 4.14x13x12x11x10 


.14 


5x4x3x2x1 
8 x 7 x 6 x 5 x 4 


5x4x3x2x1 

$jU*&x2x- T 


P(B) 


Jjt4-x^r25e f ' 14x13 x 12x11x10 

^x/x0x,lxi _ 4 
’ ^xTsTl^xTix 1|f' 143 

PfBJ = wiUJlki! yH tgAJAdh AJbbUl jL^kkl Aa^u y| yJhjiS |2) 
= cj = /x XX /X /x X _ 3 

cf~'y? x is x "j¥xTix >5 T “'iooi 


mlazernna Lx^Jl I^jq^I IXjo/-&o f&o j0/VcJI ssjji^-1 









































QAA cAHAj ( 1 , 2 , 3 ) f^j^W f wj^u 3 4j^ cfsj^ 4 ^ f 11 

; JL^bkl SJ^Ij S jS Cu^si . ^aJu 4J5L^ j*» u* ^ ^ (2,1) 

. fSj Jaauj ^U2xu SjSiJ (jr) fU«yW Sjill (41) *Uj*« SjUl (i) 

/J&J! 


p 2 5 

P(A)~—1-=— 

c; 5 

pS&jput »jS ua*ut A (j%S ( 1 ) 

r 3 ^ 

P{B)~—1~=—• 

C* 5 

fb*a.u &jS lj&m (S&m B <i»iaki! £jSk£ |w) 

2 3 5 

P(S)B- + -S -=1 

5 5 5 


*&J2tZ*S$% J= 

C 2 2 
* ° C® 5 

pLh^ 4pji SjS uj3w« JJU* C &J»il 6%^ (£) 

3 2 6 

P(B)= x =^~ 
c 1 5 5 25 

ij 1 ® 1 "^ 'J! S^^it (JLaaS*.! 


!|<2s j| 

(ffss CM*^*^*^ P 6 "* (^j^UhJ! /jL^i^! j?4 |!) 

JUi^! jAU |uj) 


f (1) (2) (3) (4) (5) 1 

A~j(1,5),(5,1),(2,4),(4,2),(3,3)|> 

/ 

u%^ (') 

P(A)=— 
36 



B~ {(1.6), (6,1), (2,5),(5,2),(3,4), (4,3)} 

C>M (v) 

C={(5,6),(6,5)} 

/ fi 

«♦ --*# 

P(B)=—=— i 
36 6 



P(C)=—=— 
36 18 J 

" BnC=0 



..p(buc)=p(B)+p(C)=~+7=1=? 

36 36 36 9 


mlazemna IJ 14 JI l^jo^al IXjo/-&o jo/VoJI ssjji ^-1 









jOa# jA)f / i f ♦ A 

3 JL*5&) <U*«j .toi 4 p\jMSk 4 J f L*s^ C2fjS gj 

T ^SUtfi (jjJayail c ;>* f ij^a. S.iA’ij sjSj 4 ^ 2 jS 

6+4=10 C*»jS 


(,$3^h (3) 

J 4 JjV! ^jjlkol! fUcuj 

/Jftll 


r 6 

P(A)= 3 


CJ 


10 


/ 1 / 1 . 

,6x5x4,10 ■ 9x8__ 6x6x4 v j^xl^x i ^ fix 0 x 4 __ 1 


3x2x1 3x2x1 ^Z'xt 10x9x8 >Cfx <0fx j8f 6 

' i 3 2 


jJjiLsali JjVi Jj^Loit 


10) J& i4&H 



(CiljS. 10) Js- 


Ofij* S*®" 
u*¥4^« 

JjV) (JjAwaSl f-ij^as, 


fUsiu tiijS f uJawj 
ujVt £►» 


6x5 i 
x .4 


P(B) 


- C 2 xC i 4 - /x1 " " J 60 _ 6 _1 

^10 "32 ” J * WR r « I X 


10 x JS x P 

,3 x ,2x1 
1 ' 1 


120 12 2 


P|A n B)=P<A) x P(B)=— x -=-l 

6 2 12 


1 3 ) 4j V 4^2i) 4jkkjill JlAibk! 4^*4 Aa. S<Aa.ij 4Jlku Cua»w 5 1 CilSUaa § UUiJ (4) 



{3} 4J 4llk3t uw JU3a! Amu 


PfB)=1 


1 _4 

s“s 


complement event (3) Aj 6^ V <^1 JUutl Aa«u 


O mlazemna Lx^Jl IXo/^^Lo jo/'lcJI 


























te- .9^1 j SjS ^ 20.... i c> *••&>* U^aUc- g^a*. ^ ^SUia Sj£ 20 ^ ^jSa* o*uS (5) 

£ « 5 L> 4, UA^ 4Xa^3 ^ill JU&ll Jbu&l (I) 

*3* 


-> a 


, 5 4^4 j^St y, s !& SjSJt AIaaj JJadj jUSa.J 

n(S)={1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20} a <9 / 

A<9 (i) 


P(A)=A=2 
20 8 

P(B)=—=— 
' 20 4 


B >5 (*) 


(JUj^S 4mm ^jUajS 4^044 21 .... 1 4 >® fSj* 21 4 ^ 

f <#4A djVl (v) u^jJ (*) 


.•■*10 


>Cfx9 
- 2x1 
Cf ,2fx20 

~2x1. 

10x9 


21x20 


3 

14 


OiWjJ A 4i^aJI (I) 

o*yS (10) cMjfon u* 

<J*jS (21) **U*» U-aljSVi A* 


iS'tjk cPMJ B 4 uaJt (v) 

44 ^jj dj¥» 

c|-SjS 


/JaH 


c ;° xcr , 10 x 11 ^ 11 

cf 2ix_20 21 

2x1 

; 4JtJsulJ £p| Jut JUja! «sa 50... 1 cH 50 (7 

5 J* L^M\ J& (!) 

7 jS 5 fe) 

f(1> (2) (3) (4) (5) (8) (7) (8) (9) (10)1 


AH 5,10,15,20,25,30,35,40,45,501> 

d/a\ B n(A) = 10 s 1 
’ 1 ' n(S) 50 5 


7 ^ kw&l JAj (v) 

SJU^Jj^O) /J»H 


plO 

or P(A)= 1 


_ 1 0 _ 1 
Cf "50' 5 


B={ 


(1) (2) (3) {4) (5) (6) (7) j 

H7,14,21,28,35,42,49 


7 J! 41 J* 8 JjiA (uj| 


1 ' n(S) 50 
r 7 ? 

or P(B)=~-“.-- 

Cf 50 


AnB^{35} 


P(A U B) S =P(A)+P(B)-P(A n 8) 
_10 7 1^16^8 

50 50"50“SO”25 


©OO mla2emna IsjO^I IXj 0/-&0 gJO JO/VcJI SiJJl^-1 














iU» j4‘ / aivW) 

. wjuJIJs 


Sp 4 


II 


0+? o«ala»u4l d&u 13) (3-* 


jULil Jijj | g) 


j£ 


. w: 
Jail ,1a. 1 


4«U^“ 4J^ 0j 

^ UJ% t (v) 


11 

X 


X 


p/Als^Ls-'* — - 1X ^ - 11 
vv cf Mxf5'x;M^'28 

4 X 7 


12 + 4-16 ftuaHt j*atie> JJ» j 

.2 IS o*® 3 (I) 

•;xl|K. ; '(3t and 31) fUuj i»«u 

itlX'jSfc:-. /ill 


p12 p4 

Ppp" 1 2 “ 


16 

^3 


.4<4P: Oto. to P 

/^Jf x : ;|f: ^ M ,, m 

: ;; 


^llillll 


I- ■ 
::!■!■ ; 




■} .;:p 


IP 

§07 


11 3} 9 Ci^‘ I ljj% <j' U | All *>* jlw^Laa* Jiji 0 -jsa 

n(S)-6 2 =6x6=36 fUaili >«aUfr a» 

‘ ' ’ $ = Sp^| £.***-* 4^31 = a ££*1 

A={( 3 , 6 ),( 6 , 3 ),( 4 , 5 ),( 5 , 4 )} 4 = A 

4 1 

P(A)=—"='-- 
36 9 


B~{(5,6),{6,6)} 

2 1 

P(B)=—~.'-■ 

' * 36 18 

AnB=0 

P(A UB)=P(A)+P(B) 

_ 4 + 2 _ 6 _ 1 
~36 36 36"6 


11 “ ou*^ itoau! = b &%1 

2 = B 


mlazemna Lx^Jl I$ 41^1 IXj0/-&0 f&o jO/VcJI sajji^-1 












mMMM 




ytngmll jujjmJJ jtfAduil jffft 


i mmiil l 

Vw/ 


cUojmJI igirVi ljjo cinotgJI isid = U<jUI £ 

I ^mil'll I j inn LJJO Lgljiilil t£j Qlll CUlUJ = IsUliil fjojl 

isuiinJ I £ | Uii s CjJ 011 £ joJ I 

*YA*A\i*Y*Y ' • YVWoY'i'tt 

Ya^OVY-l J 


r^vMm 


(9 mlazemna IJ14JI l^o^l Iju ^^ Lo jO / VcOI <^>£>1 



















































© j) O rnlazemna bjl \*ajst>\ Uo/^Lo go xj/^LoH (±jji£>1 







fSFS&n&g** *£?$3si$m 


&&4UII v LaUf 


ata^ll - «aUijiyiaU 

■ Matrices &li£itoM 

: ^jjiuaUJjs>i*t! Ju>al>M 

pjjJll (^Iam iL* L*L& Ijj^ df^jk^ ^Uj pj4is4 (Melt 0003) ^«JS’ g*4^ 

Ctl&£A^a£t | (1821-1895) ^JLSh {rfUrff y* 4 Cd^dLLuifj hjA J[jV CtUfc^j&ua&t &lJlj 

<3-*£ fiXJh * jtJL&j gUu^Vl |%Lcj f ^L& Sl 4JuJ§ ^»# j*Aa{&%l\ C^jll 2 l 

i£.j*>*S wiS^laJ I 4 Ij i'JsgsJ^S jjk£*0t& L*^ j LjLuJoijjJlt £L 4*^13 4^*3$f j .^01 jj^ll 

♦ jJi Lujj ^ I j JL i£ic 

4^*i^ u^L^uaL^lf <hU* jUaJ^I 2 l ^43L^j^ Cw3LS A ? B 5 C ? D i^.%Ja 2L^jjI 4>3»jJuI 

* ^3^211 ^*4^ 75,84,68,87 &.-Uj^Mt Slj 94 9 82,73,60 

i 2mj\j yjiCu jj*^» 3L wUjjatf ^jykSj 

(column < row 

A matrix with m rows and n columns has order mxn(read "m by n") 




A 

B 

C 

D 

&M 

94 

82 

73 

60 

C)Uu?U>h 

75 

84 

68 

87 



y^LJ&ff lJlj^SSj uiLu^Ujil ^ willaif DL^j*! joju ^JulahLudU thl& &- Jj^N uJuasiff £f 
j»^§u ^AS^lf {mm ^JaUI lL A urfUhft utiaj-ji j*^su JfjVt ^j^ll £f U£ £ 2 l 

t Ajj^s^l 2 UI 2 S i3^^J ♦ D ? C (jQ^Uhn i3s^j U* yjJjiii 4 , B uJltaJt jj 


60" 

87 


i^j 


¥Ji^ : w JQI 


94 8273 GO" 1 ("94 8273 

75 8488 87^ v 75 8468 

12 

Order of a matrix 

1 2 3 4 5 8 

2 4 6 8 10 12 

3 6 9 12 15 18 

4 8 12 16 20 24 

uijiLa SXafr! 

|JA ( "Jt (JUft) jAtfufr JSj |mxn) AiuJ QjS23 SXafr! ^ILmj cijiyQ 4 jujI 4j JjJiaJH lift 

£&« 118) 1^4 (JaaI»J 5 dJljil uAwaul (15) S&«ii u&uaJU 4*1^ ( 4 ^*^) 

, ^uljll JjJl uL<all ^ 


© j) O mlazemna LjuJI Is^il LLo/'^Ld jo x)/\La)l (ijji£>l 






















ju*. j^j! / auusi aijici r s i 



4*4**aU [9-1 ]«« 

* * 

II i in 0 jJ£a q^aL^um ]L, <&™* 3 ja \j~ia 1 h ITiXll £y> ^AauiJ qA 

. in , neM + t 
[9-2] 

s*s 

m u^jla i^>Lm Quits' tif nimij» 23 j tux n (au?jJi) ^>ns 441 ^ Jj2u 

m , n efsf mxn a%a^ 431 1jbaiM j isum JjM 4 s n la^o* ijuatj 

lA^^oLiAj 43-4 j_j*(L»uiV! %AnAii»» (A,B»C,,.„„„) ^ 4 * ^4^jlw 

- R 2Lt2u2 «|ft (J2o» ^gjh ^^153 <_»££} t i4& 2 l 4&$2u&a ja»U«c £! aLuSVi 

: Ijpoii (Ja A rnxn gjHf fy* A *mI£s lil X@\a 2>Akaj§ 


‘-*«a | a 1,2 S ....m 



j®ii . 




A= 

a 21 ..„a 22 ..„. 

...a 2n 

S 

” a u” 



'■•■ a fflfl. 




AH* |=1,2,... 

^kJ‘s 4^S ukail 4 -*Ajj ^1 j 

. t*-* !‘i UU3 3|( J*ak3t 


.n 

>Ji A** A <>* (W? UjU&i Jja» a ( . 0* 
<iU3uj >-akJ) 4u3 ^Ju# u^j3 


--—» 


|9-3| 

* t*4 ^ui^f fif A = 6 uufij ^IujLui« B j A (^CSt^iuaXI y* Jfj>23 

A ia^c.V» B J&jJuali ajut ^jLuu A us^iu^l ,s»jua <jt <^i (<Luj ) <>• A , B --slfji 

B i>'J>A .*1 4 Jus (^_jluu 

u^*si^ i j j -••**• ^uis i j j ^jj “ ^jj _ UiiJ 


I ■ ■■**■» ; ,*w»2uLaV! 34 •»* -lU i 

w # w #❖ # 

•YA-O-'MiY/.VVWOU-n /Jjy^i 

© il O mlazemna LjuJL l^^)! bbo/^lo £0 xvUaH C^APkl 





















^^1/43^^11 ^* 4 §sJ! f 1 


& 


djtfe&M aUlJMU yiy | 9 - 4 1 


(iJ^Lail| ni * (Sa^vI) n &ja rrsxri £jh c>* 4ijiLaA 

1 x 3 [4 0 12J lx n ch (t-fcwait ^***4 m=l Uojc-j 

[31 

(^ 3)(4i* aC ' 3 x 1 j o rnxi £jiil ch 41jLm) ^jA*Jk n=i 'ujJ&j 

1 


: iayjJlf 4g$*aU (m) 

.L^XacI JAS- ss l^ljiya JAi /|! mxn gx*^ CH AJ^iuO* ^Aj 

: <UjJaAll 4i$fcdU (g) 

4jjjS^S ^xyw; I A* La jlliiol lAj«sSUifr ^u^a^ Ajij^a AS^jAuia i|f A j 

. ^>i«sii ijjiL® javt uja< 

: SA&flf ^lp^4 fsl) 

UjUaa jkaHl 45 J& 4*lf jli ^ualkli c > JS l$Ji oj% (Aauj*) A^whfi 4 JjA*a® ^ j 

. ( S) ^tj» 

: 4<>kalt (mk) 

. ( 0 ) _>4W 4^ jAjiw»i jlA«al Uj-<aU& ,*uaa rflx H AJjLaa ^jAj 


; £j£$mM uU>M&) JrftiU ggtff*) /4 ijli# 


n=3 j m=2 d)jA^ 44 Al&biuM 4i:jdLi&& |ij 

2x3 Z-S^ 0* 


‘1 2 3 ‘ 
0-14 


Akjk^M\ f|| 


Sx»ft! Aj^j 4A.lj:uiua (1x3) 4Ld 4ij>J g 5j (2) 
(m ^ m) SjufrVI J«i& (jjlwyY 

“3 

Janlj j ja& j wij£«s Aj&Ls (3 x 1) AjH* 5, Ai jjL<x« 


4 

5 


(3) 


(Sjuuk-V! aa&) n x i 

4 yjj«ll!U! lAjJaij ( 3 , 2 , 6 ) 4 tA3x3 a*jj«a AA^ifafOa® 

(5,24) 

(1,-1,2) <£j3&1 Ujiai j^aUft 3x3 Ajuja 4i 


3 

6 


~1 /5 

X, AT 
“2 0 




‘8, 


Al jAaaaJ! (t_i) 

>1 


0 0/1 
AX 

0 -1 0 
2^0 0 


© j) O mlazemna LuJl I^aA)! LuV&O 2« aO/^LtxJl s±>j£>-l 














jwU»# if Jyfel f \ % 

(1,-1,2) cH^Vt UjisS j«aUfi- 3x3 4iji«xs 


A^yA-jyyyH * $ 

1 0 0' 

4JjjL-a*l! (g) 


4*4j»® 4 Jj1aA« 


0-10 
8 0 2 
0 0 

2 0 


»4a.j 4 JjJua® /^A 


10 0 
1 1 0 
0 0 1 


'1 o’ 

0 1 


[1] eJ&jLaA c> JS (j) 


J$ 4j! Jb&V 4jj4Ua 4£^&wxa ^A 
2x1 £jtf 4> ^ij 1x2 4> tfW uV 


"0 0 0 

i 

"0 0] 

» 1 4 

’o' 

0 0 o 

_0 ojj 

ro^i 

3SL 

i!ii;!!j|:: 


[0 0] < [0] 4> JS (.a) 

3 |p, o] : i> utt&3 Sia»lj 


Q& Ibvi 


-f-'L. 


,xi 


i4Si: I# ^ ^J§LisU 

■ TV'4 - V ■ ■ -.'■■■ :: v ■■••■■■ ^V'4rh^V:\4-';'^'''--“'4"-;::^f 


mm 



19-4] 

/ 


C=C&: 


u«e>+»*« mxn js < ^u5^^-B s [bi|}-|:-A=[aij] cats' fit 

:•■•■' cij=aij+blj &*>- 

‘wJu mxn gj3 c>« tills yi Ji! B J A dJbjLAa ^ i^a ^blwa Uii uLjj*2Jl I AH j! 

A + B=aij+blj »jjxalU ^! U2L« ax^xj 

Q ufeUltfl ^j^Axstkif JSai J£ 4,«sM gjjJI q* eJuAs* ^jiLsxs J^oaJ Uw! 

. AjB^ 


^jjy^UHt jub&mJfi |w j%A>| (g$»Uf j*») f%te&2t ^^4^ ^ gAfet / JU«£ 


2 3' 

-1 4 


8 1” 
0 “4 


8 4 

-1 0 


(2+6=8) (3+1=4) f -1+0=^,) (4+(-4)=0) 


A+B ^ B+A ‘ A+A O^jil 


A= 


1 -2 3 
5 -6 1 


A+B= 

1 -2 

3 

+ 

"2 3 4 . 


M 

1 7 ' 


_5 -8 

1 


-5 3 7__ 


0 

-3 


1+2=3 , -2+3=2.! , 3+4=7,5-5=0 , -6+3=J 4+7=8 


B= 


2 3 4 
.-5 3 7 


/5JU# 

/JaI! 


© j) O mlazemna LjuJI Ilo/^Lo go x>/VLa)l (±jji£>1 


















































ujUmi 


2 3 4 “ 

4, 

1 

-2 

3 


"3 1 7 “ 

-5 3 7 


5 

-8 

1 


00 

r# 

1 

0 




A+B=B+A 0 ! < 




~1 

-2 

31 

"1 

-2 

%} 

%# 

"" 0 A £t 

A+A = 



1 + 



= 




5 

-8 

ij , 

5 

~6 

11 

j 

10 -12 8 




A 



A 


A+A-2A 









2 Iss 

2 

”1 - 

2 

3 ] 

2 ■ 

4 

6 

“1 




| £ 






5 ■ 

■8 

1J 

10 

-12 

<S»% ! 

d j 


2x1=2 


2 x (- 2)=-4 

2 x 3 

«*« r* 

= b 

2xg~ 

10 2x{~6)~~12 

*a-am && us;* 88fit ssa sits sse **? «** S*S «8* BBE 3«& £*# n 


w'* 1 '' 4*^^ J^^SWC* 4i3*^ t■ '.(C* 


jl Js 3 b*^ 


cJ fei 


KA~]kaijl n)^i. 2usuxt ij 



mxn 

UM» C= Cl. 


■ 5 - 1 ] 

aij o-jLS tit 


k=- 


■3 11 


k=! (v) k=2 (!) 


: 2 K A 


~-3 1 ” 


-6 2 

2 4 

- 

4 8 

] 

’tfe** 

1 

O 


r 

O 

1 

to 


2 4 
0 -1 


2 2 


M 


K A ■ 


“-3 1 ~ 

2 4 


0 -1 

j 8 

- 1 1 

| 


3 -1 
-2-4 
0 1 


mlazemna h^Jl I^joA&I IXjO/-&o jO/VcJI ssjji^-1 




























i yyy? jf! *21 1 yyy! 



/ yW^iyi 

A-B = A + ( —1>B i c/ife rnxn g>i!i c ># A,B ais fit 


3 


j% j?‘ 
*#■ 


■S 1 0 


-2 1 3 
0 7-1 


i^ys lit /'7JU* 



A-B=A+(-l)B 


A-B = A + (-1)B = 


3 -3 -5 
-6 1 0 


+ (- 1 ) 


-2 1 3 
0 7 -1 


3 ~3 5 
-6 1 0 


+ 


2 -1 -3 
0 -7 1 




IB = 


5 ~4 2 
”6 -6 1 


B-A=B+(-l)A 


B~ A = B( -1 )A = 


"~2 1 3 
0 7 -1 


+ <- 1 ) 


3 -3 5 
~8 1 0 


B( -1 )A 


*•£> 4 “2 
8 8-1 




-2 1 3 
0 7-1 


+ 


-3 3 -5 
8 -1 0 



|2-8=-4'||"l"0= : iJ(9“3=6){3-l=2)f4“(-4)=8)(!0-2=8) 


©O O mlazemna Is^Q^jI IjUtf&O &Q JO/^Loil &*£>\ 





































§«*& grip? 


j I y^s 


| HIj*t* | pi^il ;j>^J 4^4} IDX n ^jM«f! yM® ulljAMtl H w4®U2k f if 

«• ^ HmS h^^^&akdxtlk. I ^Ls^JL^|rifew f ^ J Csss^wr^^ ^ 4>e«J^b 

VA,B e H OV H ^ ^ (+) 4*UJI fi) 

A-HBeH u^ 


VA,B e H (+) (2) 

|+) <A$s, y| /|) a+B=B+A 0 li 

VA,B,CeH 

(A+B)+C=A+(B+C) 6^ 


VAeH : CJi { 0) 4IjLa«JI .ja Ajbw* j^-aufr H g (4) 

O+A=A+0=A <^4 


4^L*&a Aa.j3 H ^1 A MjA«sla j£J (5) 

B~(-1)AeH 

A+B=0 U S^ 


/ 3^^ 

. [ Ijaj (H,+) fiAill 4j! ] Uljl ^ UjlaJ ££m kk&M&S ija\jkl\ JjiSaS &l 


3 jsj ^5 (+) ^ULrtii (3) 


. .itk iKt ^4 <-«q <«af&fr 

•’ MB Ijggpp^ 

; 0^ k , L eR 6% mxn 6* oAf* - * A,B & 

fi) k(A + B)»k.A + k.B 

(2) (k+L).A~k.A+L.A 

(3) k.(L.A)=(k.L)A 

(4) if k.A-0 o UJ(k=o) or(jt) A=0 
(5} if k.A=k.B (k * 0) »M=B 

(6) l.A=A 


© j) O rnlazemna bjl 1 * 0^1 Uo/^Lo go xj/^LoH (±jji£>1 









mxn 


* k » 0 fc h) H ^1 C+B=A 2UdU&i Jaa C a* /8 JUU 

/jAl I 


C+B^A 

yj) |~gj 4ljJuA4lf 4jU^U 

C+B+(-B)=AH-B) 

C+JB-BJ—A-B ^ ^Ub4auit 4^dUb 

C+O-A-B 4j^Uk 

C~A- 


4|4a . '%1 ^-x 

• - SiiisSsilSI IWiiSiJF 


BgBgraMggwwaBEiwsflBKBBBgBKag^^ 


i4Aj 


-B u! 
A»B U-J% 4r^^Wj 


ji*sL?y ; HAM3 £J«* ^A«M. j) €+B=A ^3k Ayl A“' 

:W|* ^PI6A ,•£/ *0 /I 

Hi xMii;::;;;,,^,^,®:; ;!!!ik==; ! = .= ; '=iH r ; ; ' *1**:;* 

ss* i ■ia.il* i 

' " •■' ' 


f*- 
%«£■ * 


!?. 1 
L 5 . 3 , . 

i ,.**:*:, 



iii:: : *' * 


-2 


.,;:/ f- 

S 3 


-5 2 



*®H*' 


MoLaVI 


A=C+B: 


r 1 1] 

~i 

0" 


.o sj + r 

5 

-2_ 

l ^** 


2 1 
5 3 


: A 


■31 C* 


~1 

1 “ 

) 2 1 

-1 

0 . 

=(-4)C+ 

11 [0 -1 


/^a41 


{•>3)0 + 3 
(-3)0 + 

L 

4 C -3 C : 
-1 


' 1 1 
-1 0 
3 3 

-3 0 

2 1 
0 -1 


2 

0 


{“4) C + 


0 

3 3 

■3 0 


-2 

3 -1 

2-3=-l » 


*3., 1-3--2 


ft JQmlazemna bjl \&±&>\ Uo/^Lo go x>/VLa)l t±j>£>l 
































































^Uii! uUOUjJI f 1H 4,p^Sii 

; t«lf x ? y ? z,h ^ AA (1) 

0 ) 

/jAll 


jc~ 2 2y+1 
x+3 16 


3 -5 

z 3h-2 


x-2™3 s #x=5 

x+3=z 

5+3»z 

2=8 


.*. x=5 z=8 


2y+1=-5 

2y=-6 

y»-3 

3fi-2=18 

3h=16+2 

3h=18 

h=6 

h~6 y=-3 


3 -5' 

8 16 


[3 -5 | 

8 16 J 


“ 3x 

10 ~ 


“15 

2y 

2x+z 

2y-h 


10 

0 


M 

/Jail 


3x=15^x=5 
2y-h~0 
2 x 5-h=0 
h-10 


2y=10^y=5 

2x:+z=10 

2x5+z=10 
1O+z=10 
z=10-10^z=0 


m=5 z= 0 y=S h=10 


mX 

m 

o t 

. .. i 


1 

a 

01 

O 

„ _i 

i 

o 

o 

T®* 

. -J 

! 

o 

o 

_ J 


3 2 0 
_1 2 ~ 4 
'"3 -1 2" 

4 § 6 

[6 8 ] + 


iUiUftM 4 IjaI $1 Mil jaI (2) 

0 ) 


_J 

s 

“3 

1 

to 


_s 

6 

-9 


0 -1 2 
3 6 ”5 
0 4“ 

5 -6 

O 4 ^ 0^y8u-au*ll) (^aIj fAA 4> UJ U$jV 0 s * 44 j£) 


Cxpji u$JV 0 ^ j# (v) 


a b 
c d 


•[x y] 


il jJLwoa j uL<a ^jjLaw ^UaSIL^ (J&aa 

0 #**^ O'* O^® J#"' (4 


© j) O mlazemna LuJl Luy&o {*« -a/^LoJl s±>j£>-l 



































Wa*£ fcA As 


-2-3 
1 2 
0 5 



”-2 ”3] 


-2-3 

k,A=1x 

1 2 

|s 

1 2 


| 0 5 


.05 




-4 8' 




Is^itS |«if (3) 


k=l (!) 


k.A* 


-2-3 
1 2 
0 5 


5 5 

2 f 

5 5 
0 2 


k=| (V) 



-2-3 


“G0“ 

k„A=0 x 

-1 2 

E 

00 


_ 0 5 _ 


00 


k=0 (£) 



“-2-3“ 


“2 3“ 


k,A=-1x 

1 2 

s 

-1-2 

k=-i (j) 


. 0 5 . 

! 

0-5 



”-2-3“ 


~-4 -6 


k,A~2 x 

1 2 

= 

2 4 

i:emna.com^p k=2 (-*> 


_0 5 


010 



U* JS^^riti A=[5 1],B = [0 5],C = [0 -5] £y&U! (4) 

(a) A-f(B-fC) =[5 1]+[0 5]+[0 ' -5] 


= [5 1]+[0 0]=[5 1] 


(b) 2A+B-C =2[5 1]+[0 5]-[0 -5] 

=[10 2]+[0 5]+[0 5] 

■[10 2]+[0 10] 

=[10 12 ] 


0 j) O mlazemna LJI \^ajsa\ Uo/^Lo go xj/^LoH (±jji£>1 


























^ juirti&M i^aJJ ^ Y 1 v^^vf 

: ^ksM a&Lall ,»ilS *J* <4) £*>**11 (i d^p a,b,c AUpflLI JUd**!* (5) 

(a) A+x=B-fC 
x= B+C-A 

=[0 5]+[0 ~5]-[5 1] 

s [° 0] + [-5 “ 1 ] 

“H* ”1] 


(b) 2(B“C)=2(x-C)-B 
2B-j2<f-2x-j&Cf-B 
2B*e=2x 
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